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Balance, strength, individual skills in close co-ordination — these 
are outstanding features of the famous ‘eight’ which forms The 
Nuclear Power Plant Company Ltd. Together these specialised 
companies can meet the call for speed and efficiency in the con- 
struction of nuclear power stations anywhere in the world. Their 
first project, at Bradwell, Essex, for the Central Electricity 
Generating Board, will have a guaranteed output of 300 megawatts. 
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Tongs being disengaged from release pin 
Isotope can being gripped in jaws of tongs 


The can 1s lowered into the universal vice 


FOR RADIOACTIVE AND TOXIC MATERIALS N 


The isotope can-opening tool brought into position 
Top of can is unscrewed and removed 


Tweezer jaws removing isotope from can 
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SAVAGE AND PARSONS LIMITED 


HERTFORDSHIRE - ENGLAND - PHONE WATFORD 6071 





The principle of the damping system: 


M — Servo-motor: two-phase induction type. Two stator windings energised 
from mains, two (with 90° phase-shift) from output stage of push-pull 
amplifier. Direction of rotation phase-dependent on amplifier input signal. 


G = Tacho-generator, mechanically coupled. Delivers voltage linearly 
proportional to speed of slide-wire contact. 


Vi: V2 — Amplifier. First stage (VI) adjustable. Voltage generated by G fed 
back into V2. Output from amplifier applied to servo exerts braking action 


on rotor. 








No overshoot with this 
potentiometric recorder 
by PHILIPS 


In an instrument with a fast response time, accuracy 
demands that the measures taken to arrest momentum must 
be more than usually effective and always critically 
sensitive. Over a full scale-length of 25 cm., most versions 
of potentiometric recorders by Philips have a balancing 
time of only one second and a positioning accuracy 

of 0.1°,, of the total measuring range. 

For the measurement and control of practically any 
variable reproducible as an electrical signal, there is a 
Philips potentiometric recorder to match the need. 

We welcome your enquiries. 
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Sole Distributors in U.K. 


{puuies) RESEARCH & CONTROL INSTRUMENTS LTD 


Instrument House - 207 Kings Cross Road - London W.C.1 
Telephone : Terminus 8444 


Regd. Trade Mark 
of Philips Electrical Led. (RCLO358) 
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THE WORLD-WIDE-FAMOUS 
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known for their Design, Precision and Quality for more than 80 years. 


























JOHANNES ERHARD H.WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik, Heidenheim/ Brenz - Germany 






Telephone 388) Cable: Erhordarmaturen 


For all information write to 


The Sole Agents for the United Kingdom 


ALK. STARCK’S CO. LTD. 22, Chancery Lone London W.C. 2 


Telephone Holborn 2966 Cable: Akstar London 
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... there’s quite a lot we know about the behaviour of pipes. 
Teddington Bellows Expansion Joints are designed and en- 
gineered to take up and absorb expansion, contraction and 

lateral movement of piping in a wide variety of industries. 

After Teddington Bellows have been butt-welded from 

highly finished cold rolled stainless steel sheets, convolu- 


tions are introduced to give the bellows their characteristic 


LET OUR ENGINEERS ADVISE ON YOUR 
i EXPANSION PROBLEMS 
Send for our brochure No. R 84 


Teddington Bellows are produced 
in technical collaboration with the 
Solar Aircraft Co. U.S.A. 


| nes 7% the move pst 
TEDDINGTON BELLOWS 


EXPANSION JOINTS 
TEDDINGTON AIRCRAFT CONTROLS LTD 


INDUSTRIAL BELLOWS DIVISION 
Ammanford, Carmarthenshire. Tel: Ammanford 455 
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Under pressure, we Il admit... 


flexikility under pressure. 

Nuclear, chemical, marine and gas engineers acknow- 
ledge their efficiency and superiority over many older forms 
of expansion joints. 

Wherever pipe-work is subjected to vibration or move- 
ment in any direction, a Teddington Bellows with a suitable 


end-fitting will solve the problem. 
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Shaping 
the 
future... 
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There is already a pointer, in the 
fields of electronics and nuclear 
engineering, of the way the indust- 
rial future is shaping. And it is 
already apparent that the chemists 
engineers, metallurgists, physicists, 
technologists and craftsmen of The 
Morgan Crucible Company have 
a big and growing part to play in 
that future. 

For over 100 years now, Morgans 
have moved with (or even a little 
ahead of) the times, with the result 
that directly or indirectly industry 
throughout the world relies on 
products, components and _ parts 
developed and manufactured by 
Morgans. 


XO) XO7-N hS 
of Battersea 





CARBON AND GRAPHITE — ELECTRICAL, CHEMICAL AND 
MECHANICAL: CRUCIBLES, FURNACES, REFRACTORIES 
RADIO PARTS: SINTERED_METAL PRODUCTS AND ELECTRIC 
FURNACE ELEMENTS. 


THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON, S.W.I!. TELEPHONE: BAT. 8822 
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MCC 129/A 
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To nuclear power generation Simon-Carves bring immense 
experience of major plant construction and civil engineering 

for the fuel, electricity and heavy chemical industries, 
including the building of orthodox steam power stations 


for more than thirty years. 





In the building of nuclear power stations 
Simon-Carves assume responsibility for all civil engineering 
and reinforced concrete design and construction, including nuclear reactor structures 
and biological shielding, and for complete heat-exchange 
steam-generating plant and water treatment systems. 
Simon-Carves are conducting continuous research, both in their own laboratories at Cheadle Heath 
and jointly with The General Electric Company at Erith, 
on the improvement of steam conditions resulting from improved reactor outputs, 
on the use of pre-stressed concrete in reactor structures and elsewhere, 
and on the safe disposal of radio-active waste. 
This work is playing an important part in the development 


of future advanced designs and in the reduction of cost per kilowatt. 


Simon-Carves Ltd 


NUCLEAR POWER DIVISION / Cheadle Heath, Stockport 





IN ASSOCIATION WITH THE GENERAL ELECTRIC CO. LTD 
THE MOTHERWELL BRIDGE & ENGINEERING CO. LTD * JOHN MOWLEM & CO. LTD 
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Reproduction by courtesy of John Thompson (Watertube Boilers) Ltd. 





Our problem was to provide equipment to raise a number of Heat 
Exchangers, each weighing approximately 160 tons, from the fhorizontal 
to a vertical position. The difficulties attending such a project were 
immense and each item of the arrangement had to be specially designed ; 
the powerful twin-drum Electric Winch in the foreground, the Derricks 
and Crossbeam, the Blocks ard Ropes. 


and, of course, delivered right on time 


W.& E. MOORE LTD. 


POPLAR TESTING WORKS - 13-31 POPLAR HIGH STREET - LONDON, E.14 Telephones: EAST 2613-7; 4601-2 


Established nearly 100 years 


LIFTING EQUIPMENT 
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CALDER HALL ‘A’ 
CALDER HALL ‘B’ 
CHAPEL CROSS 
DOUNREAY 











are pleased to announce that they have 


been awarded contracts for supplying 


batteries and associated equipment for 


| HUNTERSTON 


(Sub-Contract from the General Electric Co. Ltd.) 


BRADWELL 


(Sub-Contracts from The Nuclear Power Plant Co. Ltd., and A. Reyrolle & Co. Ltd.) 


Tudor have also supplied batteries and associated equipment 
to the following nuclear power stations: 


Specialists in battery work for nuclear power stations 


THE TUDOR ACCUMULATOR COMPANY LTD., 137 VICTORIA STREET, LONDON SWI 
WORKS: DUKINFIELD, CHESHIRE — TEL: ASHTON-UNDER-LYNE 165! 


(Supplied under sub-contracts from: 
A. Reyrolle & Co. Ltd. 

The English Electric Co. Ltd. 

Brush Electrical Engineering Co. Ltd.) 





TEL: TATe Gallery 0307 


T.170 
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Standard chevron-type corner 
top lead shielding brick as 
supplied to the United Kingdom 
Atomic Energy Authority. 


Where lead is vital for shielding against radiation 
the people to consult are— 


ASSOCIATED LEAD 


MANUFACTURERS LIMITED 


Clements House, 14 Gresham Street, E.C.z2. 


Crescent House, Newcastle. 
Lead Works Lane, Chester. 


Export Enquiries to : ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2 
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Head of a 6ft. dia. Auto- 
clave, spun on the Harvey 
“ Rotarpress” from a 
stainless steel disc 1# in. 
thick. 

Designed for a working 
pressure of 500 Ib./sq. in. 





KEYNOTES OF 








FABRIGATION 


G. A. HARVEY & CO. (LONDON) LTD., Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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"This & IMHOFS news FORCED VENTILATION RAK" 
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Here’s the latest addition to the Imhof standard range—a specially- 
designed enolosed rak with effective forced ventilation. Its successful 
secret is a powerful blower unit which, combined with the semi- 
sealing of all doors, ensures efficient economical cooling. Imbhofs 
Forced Ventilation raks are available in heights of 4’, 5’, 6’ and 7’ 
alternative panel sizes and depths to each height) and can be 
supplied in any quantity within 7 days—complete with the acces- 


sories of your choice. Write now for descriptive literature. 


IMHOFS STANDARD RAKS CUT YOUR COSTS-SAVE YOU TIME 





Imhof standard raks are available in 29 different sizes, with one or more 
bays as required. Precision built from fine materials, beautifully designed 
and finished, they can be supplied in any quantity ex stock in 7 days. 
Generous discounts for large orders. Comprehensive catalogue free on 
request : just phone, or write on your company’s letterheading. 


ALFRED IMHOF LIMITED Dept. N8 Ashley Works Cowley Mill Road Uxbridge Middx Tel: UX5-5567 
LGB/R3 Export & London Showrooms: 112/116 New Oxford Street WC2 Tel: MUSeum 7878 
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More than 80 


SUNVIC mi.ita STRIP CHART RECORDERS 
will be used at Berkeley... 


... for monitoring: LINEAR POWER 
BACKED-OFF LINEAR POWER 
LOGARITHMIC POWER 

LOW LOGARITHMIC POWER 


LOW POWER COUNTER 
CHANNEL 


FUEL ELEMENT CAN SURFACE 
TEMPERATURES 


DUCT CO, TEMPERATURES 
CHANNEL CO, TEMPERATURES 
GRAPHITE TEMPERATURES 
PRESSURE VESSEL AND DUCT 














TEMPERATURES 
BIOLOGICAL SHIELD 
TEMPERATURES 
FLUX DISTRIBUTION 
The flexibility of this new recorder is such that all will be standard 
instruments with standard additional facilities. These include :- CONTROL ROD POSITIONS 
* High impedance input * Range change switch as well BURST CARTRIDGE ACTIVITY 
as plug-in bobbins 
* High and low level alarms SUMMATED GAS FLOW 
* Automatic cold junction 
* Retransmitting slidewire compensation WATER CONTENT OF co, 
All models have a totally enclosed slidewire and continuous stabilisation co, CONTENT OF STEAM 
of the slidewire supply voltage. For full technical information, please 
contact: SUNVIC CONTROLS LTD., P.O. Box 1, HARLOW, ESSEX. PRESSURE VESSEL GAS 
| sa easier sien PRESSURE 





See) ot only instruments but complete instuementation 


—4 for integrated monitoring, control and data handling of nuclear reactors and industrial processes. 
5-5567 An A.E.1. Company 





SC/69 
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The Design and Development Laboratories of 


ELECTRO-HYDRAULICS LIMITED 


cffer their services in solving your 


SYSTEMS DESIGN PROBLEMS 


Hydraulic and Pneumatic — 





Remote Handling Equipment Actuating Cylinders 
Machine Tool Controls Control Valves 
Servo Controlled Systems Solenoid Valves 
Linkage Mechanisms Shock Absorbers 


ELECTRO-HYDRAULICS LIMITED - WARRINGTON 
TELEPHONE WARRINGTON 35241 


MEMBER OF THE a OWEN ORGANISATION ; 
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increases production in the Electrical Industry 


Marconi’s Wireless 
Telegraph Co. Ltd., 


use ‘Fluon’ washers 
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and insulators 


*FLUON’, originally developed for its 
immunity to chemical attack, is now 
finding its most important outlets in the 
electrical and electronics industries. It 
is the best of the solid dielectrics and is 
an excellent electrical insulator. 

It is being used in a wide variety of 


ways ranging from cable and wire insu- 





lation to T.V. antennae insulators; from 
} high temperature condenser dielectric 
to low friction bearings for variable 
resistors. It is in fact the insulating 
material to use wherever maximum 


efficiency and extreme reliability are 





required over an indefinite period. 


Marconi’s Wireless Telegraph Co. Ltd. use 
‘Fluon’ p.t. f.e. capacitor plates, washers, 
etc. made by ‘ Dalau’ Specialised Plastics, 
Clacton-on-Sea, in their Wide-Band Multi- 
Channel Radic Link Equipment. Here a 
coaxial coupling is dismantled to show 
‘Fluon’ p.t. f.e. spacers. 


oe ee Oe © ey Se 


*Fluon’ is the registered trade mark for the 
polytetrafluoroethylene made by 1.C.1. 

















IMPERIAL CHEMICAL INDUSTRIES LIMITED + LONDON : §S.W.1 


PF.42 
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THE PROBLEM Maralinga lies in some of Australia’s 
most desolate territory—a desert area where airborne 
dust concentrations are high. Here is the Ministry 
of Supply range. In_ this 
climate air conditioning and ventilating are of vital 
importance — particularly in the laboratories, where 
every dust particle entering might be a hazard to 


atomic weapons rugged 


the operation of delicate instruments. This was one of 
the problems facing the Consulting Engineer. 


THE SOLUTION The biggest single group of buildings 
was that containing laboratory buildings and some 
administrative. Two stage filtration was decided upon, 
as shown in the illustrations. The second stage consists 
of Vokes Kompak filters with composite elements. 
Having passed through a cyclone type dust separator, 
*o remove the large dust particles, the Vokes Kompak 
filters take over. They remove the remaining 8°, of 
dust, particle sizes between 12 and 50 microns and 98% 
of all dust particles between 12 and 1.5 microns. To 
maintain continuity of operation during cleaning a 
standby filter is provided. 


THE VOKES K.600 KOMPAK FILTER The K.600 
Kompak, a 600 c.f.m. filter, can be built into banks of 
any capacity and has a cheaply and easily replaceable 
standard element of ‘Filterdown’ fabric, but can be 
fitted with a composite element for special applications. 
Like other Vokes air conditioning filters, it offers high 
efficiency, ease of servicing, low pressure drop, and 
minimum air velocity through the filter medium. 

In the case discussed here, clean air was the problem. 
But whenever you are concerned with air, fuel, lubri- 
cating or hydraulic oil, there’s a Vokes filter designed 
to do the job properly. Details are available in our 
illustrated literature which will gladly be sent on request. 





Telephone: Guildford 62861 (6 lines). 


Vokes (Canada) Ltd., 


Toronto Vokes | 
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| ROLLER SHUTTER TO BE ORAWN =f 
| ACROSS TOP OF FILTER COMPARTMENT 
| BEFORE CELLS ARE REMOVED =| 
{ 












































SECTION A-A 


HINGED AIRTIGHT DOORS ON FILTERED AIR 
SIDE TO RUN FULL HEIGHT OF CELLS , -—A1-- 
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 AIRTIGHT ACCESS DOOR TO ALLCW 


TRY OF Th T 
2-WALL LIGHTS IN EACH COMPARTMENT ENTRY. OF MOUNTING TROLLEY 


VOKES COMPOSITE "KOMPAK™ FILTER 


PLAN ON C-C 


Arrangement of two-stage filter for air inlet to central ventilation plant serving 


dustralia) Pty. Ltd., Sydney 


Telegrams and Cables: Vokesacess, Guildford, Telex. 
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laboratory buildings. 


Pioneers of Scientific Filtration 
VOKES LIMITED -: 


GUILDFORD - SURREY 


Telex: 13-535 Vokesacess, Gfd 


Represented throughout the World 
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call in 
the 
specialists 













Specialists for 30 years in the manufacture of me- 
chanical materials handling aids for every industry, 
Paterson Hughes produce the finest complete schemes 
and equipment to suit any application. A satisfactory 
materials handling scheme, designed to fulfil specific 
requirements effects considerable economies of labour 
- and space. For the major step to higher production, 


consult 











LOCO C7 =. 


COMMIT, 


RSON HUGHE 


LLC 





ne JATERSON HUGHE \ 


ENGINEERING COMPANY LIMITED 


MECHANICAL HANDLING XQ 
ENGINEERS AND CRANE MAKERS 


REY WYNDFORD WORKS - MARYHILL - GLASGOW - TEL MARYHILL 2172-4 
BEDFORD HOUSE - BEDFORD ST - LONDON - WC2 - TEL TEMPLE BAR 7274-6 
3 FIELD RD - EDGBASTON - BIRMINGHAM - TEL EDGBASTON 2957-8 

, Gfd 8 CHATHAM ST - PICCADILLY - MANCHESTER - TEL CENTRAL 6623 
PATERSON HUGHES ENGINEERING SA (PTY) LTD - PO BOX 811 JOHANNESBURG 


P4334 
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Power for industry and commerce epitomises 

Wright Anderson. In the provision of steel buildings for 
every industry they have the resources and 

experience to ensure the most efficient contracting 

from planning to completion. 

If you are thinking ahead now is the time 

to call in Wright Anderson whose 

assistance can be a powerful factor in 


matters of time and economy. 


: WRIGHT ANDERSON & CO. LTD. 


nee Te CONSTRUCTIONAL ENGINEERS AND BRIDGE BUILDERS 
Y G.P.O. BOX 2, GATESHEAD 8, CO. DURHAM 


RELIABILITY Tel. Gateshead 72246 (3 lines). Grams: *“‘CONSTRUCT Gateshead ”’ 
London Office: Regent House, Kingsway, W.C.2. Tel. HOLborn 9811 


CONTRACTORS TO H.M. GOVERNMENT, CENTRAL ELECTRICITY AUTHORITY, NATIONAL COAL BOARD, ATOMIC ENERGY AUTHORITY 
AND CROWN AGENTS FOR OVERSEAS GOVERNMENTS AND ADMINISTRATIONS 
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SERVICE DE RENSEIGNE- 
MENTS POUR NOS LECTEURS 
Il est souvent difficile au client 
publicitaire d’indiquer dans un 
espace restreint tous les détails 
de ses produits. Dans le cas ou 
vous désireriez de plus amples 
renseignements a ce sujet, veuillez 
pointer le numéro approprié sur 
la carte ci-contre et envoyer cette 
lerniére @ NUCLEAR POWER. 


AUSKUNFTSDIENST FUR 
LESER 

Es ist oft schwierig fir Inserenten 
alle technischen Linzelheiten 
aber thre Produkte in einem 
begrenzten Platz zu bringen, 
Sollten Sie noch weitere Aus- 
kiinfte wiinschen, streichen Sie 
einfach die bestimmten Nummern 
auf der nebenstehenden Karte an, 
und senden Sie sie an NUCLEAR 
POWER. 


SERVIZIO D’INFORMAZIONI 
PER I NOSTRI LETTORI 

E’ talvolta difficile all’inser- 
zionista di indicare in uno 
sp azio ristretto tutti i particolars 
dei suoi prodotti, Qualora de- 
sideraste ricevere pit ampie 
informazioni a questo riguardo, 
favorite segnare il numero 
appropriato sul cartellino qui 
accanto ed inviare quest’ultimo a 


NUCLEAR POWER. 


SERVICIO DE INFORMACION 
PARA EL LECTOR 

Se hace a menudo dificil para 
los anunciantes dar en un 
espacio limitado todos los detalles 
técnicos sobre sus productos, Si 
desea ulterior informacién, 
marque los nimeros apropiados 
en la tarjeta opuesta y mdandela a 
NUCLEAR POWER. 


HudopmaunwaA nA untateneA 
Yacmo 6neaem mpydxHo pexasa- 
Mupynowum sauyam dagamo ece 
mexnuyeckue nodpobxocmu céo- 
ea npodyxyuu @ pexzame. Ecau 
Bam nonado6amca dobasounne 
ceedenua, MO NpOcmo OmMemome 
coomeemcmeynujue HOMEPA HA KG- 
mowwe Ha npomusonosoocHOou 
cmopone u omnpaeome * 
NUCLEAR POWER. 
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Nuclear Power READER INFORMATION SERVICE 


THE soummMaAL OF Brivis wuC LEAF ENGINEERING 


It is often difficult for advertisers to give all the 
technical details about their products in a limited 
amount of space. If you would like further infor- 
mation simply tick the appropriate numbers on the 
card opposite and mail to NUCLEAR POWER. 


Also the following items not numbered 


Nnrnrwp 
wo on ao 


On AU AWDr — 
ww 
a) 


o 


rn — 


NAME OF BUSINESS _ 


oO 
wwwww ww 
on eo uw a wD 


> w 
w 
- 


ADDRESS 


WN Ne @ mw ow 

N—-CWCMONAWY 
aD aR AA RR KRHA 
CON AMNAWH— OO 


Nuclear Power August 1958 
tl ininientnl §=6READER INFORMATION SERVICE 
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It is often difficult for advertisers to give all the 
technical details about their products in a limited 
amount of space. If you would like further infor- 
mation simply tick the appropriate numbers on the 
card opposite and mail to NUCLEAR POWER. 
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SUBSCRIPTION GARD LIRRiEeta 


THE JOURNAL oF BRITISH NUCLEAR ENGINEERING 


YES ! 
| want my own PERSONAL copy ! 


Please send me NUCLEAR POWER for !2 months/until countermanded: 


U.K. £2. 2s. Od. + 10s. postage 
U.S.A. and Canada $8.00 + 50c. postage 
Other countries £3. 3s. Od. C) Subscription enclosed 





starting with the issue [] Invoice me later 


NAME 





SEND TO MY HOME/BUSINESS ADDRESS 
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The cables in the five-stand tandem mill at the Ebbw Vale Steel Works were made by 
Standard Telephones and Cables Ltd., Newport and are based on‘ Corvic’ p.v.c. 


In this Ebbw Vale Steel Works mill there are 37 miles of p.v.c. cable 


and the p.v.c. is I.C.I."Corvic’ 


QO” reason for the rapidly increasing 


use of I.C.I. ‘Corvic’ p.v.c. 
polymers is that, like all I.C.I. plastic 
materials, it is backed by the finest 
research and technical service in the 
country. That service is at your dis- 
posal. If you have any queries or require 
advice on the use of p.v.c. get in 
touch with I.C.I. 


IMPERIAL 
PC.9 


CHEMICAL 
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INDUSTRIES 


The Ebbw Vale Steel Works is 
the largest of the Richard Thomas 
and Baldwins Group. The _five- 
stand tandem mill installed there 
is capable of rolling about 10,000 
tons of steel strip a week. The five 
stands of this mill rely for their 
efficient operation on p.v.c. insulated 
bedded, single wire armoured and 


LIMITED 


p.v.c. sheathed power and control cables 
of various sizes. 37 miles of cable were 
used in all. 


‘CORVIC’ 


‘Corvic’ is the registered trade mark 
for the p.v.c. polymers manufactured 
by I.C.1. 


LONDON 
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| Must be a Genius...- 


‘The Chairman's absolutely right . . . it was a stroke of 












genius my suggesting an overhaul of our insulation methods. 
Everyone was amazed when they saw how Versil trimmed 


our fuel costs. Simple? Ah, but all brilliant ideas are 


” 


simple .. . that’s genius, that is... 


Reproduced from 
anew Versil 
publication 
“THERMAL 
INSULATION” 








Forgive our friend . . . he’s a little carried away . . . but he certainly 
did a fine job for his firm when he consulted VERSIL about insulation. 
We showed him just what inefficient methods were costing him and just 
what VERSIL GLASS FIBRE could save him, May we do the same for 
you? We have some very impressive facts and figures to show you— 
just write to Versil Ltd., Rayner Mills, Liversedge, Yorkshire. 
Telephone: Cleckheaton 640. 


hat You Need I a 
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# GLASS FIBRE 
INSULATION 




















Planing machines capacity 16 ft. x 5 ft. x 5 ft., 
10 fe. x 2 ft. Sins. x 2 ft. 4 ins. 


()ur PRECISION ENGINEERING 


PRECISIONS ' 





LET 25 YEARS EXPERIENCE 
SOLVE YOUR MEDIUM 
PRECISION ENGINEERING 
PROBLEMS 








Two of three jig borers. Capacity 28 ins. x 28 ins. 





CONTRACTS 
COMPLETED FOR— 
NGTE PYESTOCK In parallel surface tables 24 ft. x 5 ft. 
AERE HARWELL All work carried out in a spacious, modern well-equipped 
AWRE ALDERMASTON factory of good height for crane lifting. 





@ DESIGN OFFICES FOR SPECIAL PUR- AERO PRECISIONS LTD. 


POSE MACHINES, ETC. — ' , 
WATERWORKS ROAD 
@ AID & ARB APPROVED. _ FARLINGTON 


PORTSMOUTH 
ALL WORK CHECKED BY MICRO- oo 
ALIGNMENT TELESCOPES AND ACCES- | [ Phone: Cosham 76832-3 | 
SORIES. 7 aS 
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&G.C. AT GENEVA Stand No. 124 
Through these outlet gas ducts, the visitor to Geneva enters a full- 
scale model of a section of a gas-cooled graphite-moderated reactor 
now being built by the G.E.C. at Hunterston, Scotland. Here he will 
see constructional details of the reactor core, the double-shell pressure 


vessel, fuel elements, control rods and gas-sampling equipment. 


Atomic Energy Division 





THE GENERAL ELECTRIC COMPANY LIMITED, OF ENGLAND, ERITH, KENT 
A279 
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ATOMIC ENGINEERING 


ACHIEVEMENTS 
wo erweesel® “ar aTatataPaatataPaaPALLPaPtLLtt OOOO OO a — 

















S Opposite, a liquid metal heat transfer loop set under a 
co. 550°C. Nak test. 


sete (designed and constructed under the supervision of the 
Sese, EDF’s Study & Research Section). 







Other atomic engineering achievements : 
—GACHOT Bellows Valves 


—Valves fitted with electro-magnetic drive and special 
valves for the detecting of burst fuel slugs. 


7 
*—Valves and other devices with magnetic couplings 
“ (permanent magnet). 


TECHNIQUES NUCLEAIRES 


SOCIETE D’ETUDES ET DE REALISATIONS 


82, RUE DE MONTIGNY ARGENTEUIL (S.80) FRANCE. Tel. ARGENTEUIL >-93 














Positive Displacement Pumps 


—for all applications and requirements 


Weare specialists in high pressure positive displacement pumps of compact dimensions 
for handling liquids of varying viscosities and with other difficult characteristics. Pumps 
are also made in special materials for arduous duties. 

* Multi-cylinder plunger pumps of new design for * Triplex totally enclosed power pumps for various 
capacities and pressures up to 6,000 p.s.i. 


* General purpose pumps of simplex, duplex and 
triplex type in materials to suit a wide variety of 


direct motor drive. Unit construction, from 
two to. six plungers with output 0.6 g.p.m. per 


plunger at 1,000 p.s.1. pressure. Overall dimen liquids. 


sions for five stage pump only 17” X 13” X 7” * Special pumps designed to suit any individual 
high. Patents pending. requirement. 


If you have a pumping problem please contact us 


JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD 
CULWELL WORKS, WOLVERHAMPTON 
Telephone: 20864/6 


LONDON OFFICE : Pulsometer House 
20/26 Lamb’s Conduit St, W.C.1 
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PA RT i Cc L E “ for nuclear physics, 
ACCELERATORS © °°): 201 botor 


VERSATILE IN DESIGN and available over a wide energy 
range, Van de Graaff® particle accelerators provide power- 
ful, yet fully controlled beams of electrons or positive ions 











which can, in turn, produce x-rays or neutrons. 
THESE MODELS meet diverse needs in nuclear science, 
medical therapy, industrial research, and processing. 
Van de Graatf® 
MODELS ae 
0.25 Mev — MopDEL PN 3 MEv—- MopEL KN == 
Low-energy machine for Powerful neutron source i. al 
pulsed-neutron source and effective instrument for — 
1 MEV — MopEL JN binding-energy physics 
Economical source of protons 5.5 MEV — MopEL CN * Ce 
and neutrons for research Ideal positive-ion accelerator 
1 Mev — MopeL JS for broad-range nuclear 
Simplified electron source for research programs 
transistor and crystal research 10 Mev — MopEL EN 
1.5 MEv — MopEL GS New, precise, high-energy, 
Low-cost electron source for _tandem accelerator for 
binding-energy investigation 


industrial processing 


2 Mev — MopEL AK-N 


of heavy nuclei 





Precise, multiple-purpose - ° a 
: icrowave Linear 
instrument for general Electron Accelerators ues! 
physics research and teaching 5 to 50 Mev Linacs 
2 Mev — Mopet AK-S A series of high-energy, 
Moderate-power electron high-powered electron 
source for quantitative accelerators for research 
radiation research and production 


INNS 
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Pyrotenax chosen for CHAPEL CROSS 


\ PYROTENAX M.I. Thermocouples 
| and Compensating Cables were chosen 
for the Chapel Cross Nuclear Power 
Station commissioned by the U.K. 
Atomic Energy Authority. 








Over a thousand Pyrotenax mineral! insulated metal sheathed Thermo- 
couples together with considerable quantities of Compensating Cable, 
have been specified for temperature measurement of the fuel elements, 
the graphite moderator in the reactor and the concrete biological shield, 
as well as for various other ancillary applications. 
The ruggedness and ductility of Pyrotenax thermocouples, together with 
Se the high stability of the magnesium oxide insulant under the influence 
™ of high temperatures and neutron bombardment, make them the only 
practical thermocouple for temperature measurement, both in and 
around atomic piles. Incidentally Pyrotenax standard cables were also 
quite widely applied. 


The use of the trade name 
‘Pyrotenax’ is exclusjve to 
the products of this Com 
pany and its associates 





Write now for information sheet No. 31/X777 


Pyrotenax PYROTENAX LIMITED 


copper covered MI castés 


ALLA EBA RS HEBBURN-ON-TYNE. Phone: HEBBURN 83-2244'8 








Branches LONDON BIRMINGHAM MANCHESTER LEEDS GLASGOW CARDIFF 


GD 777 
































HEAVY DUTY RING 

SPANNERS 

A formidable tool when used in 

conjunction with our special 
tubular handles. 


WAKE Ligyy OF THAD 


rh ’ OPEN-ENDED PODGERS 
: P os In B.S., B.S.W., American, A/F 

and Unified Hex. sizes. 

3 SLOGGING RING 

SPANNERS 
Gs ’ ws Available in B.S. Whitworth, 
ae A/F and Unified Hex. 
izes to suit all requirements. 
ae j es 
Equip with KING DICK —<w FLAT 71° SLOGENNG bane 
Precision-made under carefully con- sien te 


a“ In B.S., B.S.W., American, A/F 
trolled conditions, KING DICK = and Unified Hex. sizes. 


Hand Tools set a superlative standard ~"SESEAANES GLa 
for Heavy Engineering work. BO 


X SPANNERS 
In B.S., B.S.W., American, 

Please send for fully illustrated cata- A/¥ and Unified Hex. sizes. 

logue which will give you complete 

details of our range of hand tools. 


Ss 


RING PODGER 
SPANNERS 
A heavy duty tool sup- 
plied in all sizes to meet 
your requirements. 
OPEN ENDED 
PODGER SPAN- 
NERS (Fiat 15°) 
Forged in Chrome 
Vanadium Steel to 
withstand the 
hardest work. 


BUY BRITISH! 





(UKING DICK ) 


HAND TOOLS 











POWER 
OPERATED 
SOCKETS 












For assembly lines, 
ABINGDON WORKS - TYSELEY heavy engineering and Hicycle 

Tools. in 8”, 4”, 2°, 1, 14", and 23” 
BIRMINGHAM II * ENGLAND Square Drive. 


R.E.200/4 
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allor-made to each job! WhO ereIy 77) 


MULTIRAIL fabricated steel handrail standards f o ° t a 
have proved to be as rigid as the solid forged type, with abricate 


the advantages of four ferrules enabling steel handrail 


vacant ferrules to be used in 


carrying power lines, air standards 


and gas pipes, etc. 








“ SAFETREAD” FLOORING IS 


welded for 
extra strength 


Tailor-made and not just cut to 

fit, ‘Safetread’ flooring is no dearer 
to specify than ordinary steel flooring, 
but provides maximum strength with 
minimum of materials ; non-skid 
surface ; 82% light and air 
penetration ; a neat-fitt- 

ing, clean appearance. 
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WELDED FLOORING 


Write for detailed literature to 


7-GBE-% el Kennedy & CO. LTD 


eee lL EE oe eee ee ee ee ee 
Tel: Stockton 65464 (4 lines). Grams: Grating, Stockton-on-Tees. Also at 207 Victoria Street, London, S.W.| 









NUCLEAR POWER August 1958 Tick No 29 on reply card for further details A25 





Tick No 30 on reply card for further details 


Where 
PYROMETRY 
prevails Sd Ne 


Higher Process temperatures de- 
mand accurate thermal control, 
and reliable pyrometer sheaths and 
thermocouple insulators are now 
an essential. Thermal aluminous 
porcelain, mullite and pure re- 
crystallised alumina sheaths and 
insulators are used up to 1,500°C.., 


1,700°C, and 1,900°C. respectively, 





for temperature measurements 
in gas, oil and electrically heated @ Thermal Fused Alumina and Fused Magnesia powders and cements are also available. 


furnaces, flues and pipelines. @ We also manufacture an extensive range of Vitreosil Laboratory Ware. 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND. Telephone: Wallsend 6-3242 
LONDON, 12-14 OLD PYE STREET, WESTMINSTER, S.W.1. Telephone: Abbey 5469 





VARATIO & STRATELINE GEARS 





VARATIO 


Variable Speed Gearboxes 






3 


iy xf e 
ay ae 





STRATELINE 


Fixed Reduction Speed Reducers 






4 H.P. to 25 H. P. 
Robust Construction No Friction Drives 
Positive Drive -— Up to 26 Speed Changes 
Gear change under load without clutch 











We shall be pleased to supply 


Full Details on Application Torque range 
46 Ibs. ins. to 
48,000 Ibs. ins. 
Exact ratios 
to suit your re- 
quirements be- 


VARATIO-STRATELINE GEARS LTD., “—ee. 


a Motorised with any make or type of Motor or Non-Motorised. 
278 Aberdeen Avenue, Trading Estate, Slough, Bucks Positive drive in either direction. Reductions up to 1,000,000 


Telephone: SLOUGH 20271/2 Telegrams: VARATIO, SLOUGH to | obtained in incredibly small space. 


NON-STANDARD UNITS PRODUCED TO INDIVIDUAL REQUIREMENTS 
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for remote-controlled machines 


We are in the unique position through our long 
experience as designers and builders of special 
purpose machinery and precision machine tools, to 
offer practical equipment for the machining and 
handling of radio-active materials. 

Of the many special projects carried out by us, 

is the remotely controlled lathe (illustrated below) 
for the machining of tensile test specimens from 
irradiated uranium for Dounreay fast breeder 
reactor. Equipment for the Nuclear Field can 
only be entrusted to people who know the 
problems ! Visit us in Portsmouth, where selected 
films and a most interesting range of activities 


can be shown. 





have the snside Story 


I: he J. EVANS & SON (portsmoutn) LTD. 


} MARCYN WORKS, GOLDSMITH AVENUE, 
PORTSMOUTH, ENGLAND. Tel. 32233. 
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‘\ THE CASBI 


114 & 116 PARKS DON, 
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wa The heat developed by the twin reactors of the new 

— Berkeley atomic power station poses problems of thermal 
insulation which will require new techniques in their 
solution. Confining and controlling such intense yet 
precious thermal energy constitutes a challenge—a test 
worthy of the knowledge and skill acquired in 


65 years’ experience of thermal insulation manufacture 





by The Cape Asbestos Company, to whom the 


contract has been entrusted. 


insulation 





THE CAPE ASBESTCS COMPANY LIMITED 














CAPOSITE 








Asbestos Insulation 


cK VV 





ROCKSIL 


FLUTO 


“ye. At the Berkeley Nuclear Power Station of the Central Electricity 
‘ Generating Board, the contract for supplying and installing 

thermal insulation for the TWO REACTOR PRESSURE 

VESSELS, 16 HEAT EXCHANGERS, THE COg DUCTING 

= AND MAIN STEAM PIPES has been awarded by the 

main contractors, AEI-John Thompson Nuclear Energy 

Co. Ltd., to The Cape Asbestos Company Limited. 





\ 


sheet and CAPASCO moulded brake linings and clutch facings are 


ag 7 ASBESTOLWUX asbestos insulation board, MARINITE asbestos 
7 also manufactured by the Cape Asbestos Group of Companies. 


CASBESTOS COMPANY LTD 


PARK SBDON, wat. Tel: GROSVENOR 6022 
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Scintillators in five forms are now 
available from Nash and Thompson Ltd: 





CRYSTALS 
Anthracene, Stilbene, Diphenylacetylene, 
in discs and cylinders. 


More 





PLASTICS : 
= N.11 and N.11—X-ray, high sensitivity, high 
transmission polyvinyl toluene based. 





Scintillators ; 





LIQUIDS 
Ready made, sealed in glass containers 


from \ to your specification. or as scintipaks. 
. SCINTIPAKS 
N.&T. 


Accurately mixed dry constituents sealed 
in polythene envelopes, ready for dissolving 
in a suitable solvent as required. 


POWDERS 
Scintillation purity chemicals for 
crystal growing experiments, and the 


CTT manufacture of special scintillators. 


Write or telephone for full information Nash and Thompson LIMITED 


OAKCROFT ROAD +: CHESSINGTON - SURREY + ENGLAND «: ELMBRIDGE 5252 
WHG/NT6!I 












High Temperature 


| VACUUM 
‘fl FURNACE 


Interior of high temperature Vacuum Furnace 
constructed from MOLYBDENUM SHEET 
with TUNGSTEN ROD Heating Elements 


Length 4 ft. ye Width I6ins. ye Depth 6 ins. 


Furnace chamber open, showing 


interior in position. 
MUREX LTD. (Powder Metallurgy Division) RAINHAM e¢« ESSEX 
Telephone : Rainham, Essex 3322 Telex 28632 Telegrams : Murex, Rainham-Dagenham Telex. 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. Telephone: EUSton 8265 
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‘Wolf-W:S 


ELECTRO-MAGNETIC 
PRECISION 


DRILL STANDS 


These compact, heavy duty stands transform Wolf 
portable drills into real precision drilling machines. 
Easily transportable, they can be used with equal 
success in production shops or on 
site work and employed in vertical 
or overhead drilling in otherwise 
well nigh impossible positions. The 
power packed built-in  electro- 
magnets are heavy duty units and 
the two-stage switch affords a hold- 
on value for accurate positioning 
before drilling. The head is 
movable for sideways adjustment 
of the drilling position. 





Two Models available 


TYPE FP5 
Price complete with 
Wolf 3?” Heavy Duty Drill 


TYPE FP6 
Price complete with 
Wolf 3” Heavy Duty Drill 


£62-10-0 
£83 -0-0 
£66 - 0-0 
£104-0-0 


Supplied complete with 7 yards 3 core T.R.S. 
cable, safety chain (in case of current failure) 
and plug top for electric drill. 





Available in all standard voltages. Awkward locations present no problems for the 


Write today for full technical details. Wolf-H & S Electro-Magnetic precision drill stands. 


WOLF ELECTRIC TOOLS LTD - HANGER LANE 


BIRMINGHAM BRISTOL. GLASGOW LEEDS MANCHESTER 


UT BR 


NEWCASTLE 


Branches 





Agents throughout the World 
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co, 


This illustration shows a 





storage installation for 150 tons 





of Liquid CO) at low pressure. 





Wesupply complete instal- 





lations including Vapourisers 





for large scale CO, discharge, 





automatic apparatus and con- 





trol instruments. 





We also supply liquid and 
solid CO production plants 
from a variety of fuels or from 
by-product gases withcapacities 
of 4-ton per day upwards with 
guaranteed purity of the CO, LLOYD & ROSS LTD 
produced. 58 Victoria Street, S.W.1. 


Telephone: Victoria 4873 
Cables: LOYDROS, LONDON 


Maschinenfabrik ESSLINGEN, Germany. 


sia Sha “HEAVY ae MILLING 


FEED aa : gy en pee ; oe 





















# = With sliding ram and double swivelling universal head, enable 

complicated operations, vertical, horizontal and angular to be 

carried out with great speed and power with the enormous traverses 

of these Millers and their tremendous speed and feed range. 

USED BY ALL LEADING PROTOTYPE, EXPERIMENTAL 
RESEARCH ESTABLISHMENTS & TOOLROOMS 


DUFOUR .unIvERSAL MILLERS 


For power, speed and 
precision. Rapid tra- 
verses in all directions. 
Direct reading dials. 
Universal head. Rotary 
table and all accessories 








Also SCULFORT Heavy Duty High Speed Lathes 
We supply EX-STOCK and demonstrate CLARE 
Chucks and Collets 


ee 


Phone: CHISWICK 0514 & 6585. Inland Telegrams : RUDCAR, CH! 
Overseas Telegrams: RUDCAR, LONDON pean 
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The complete Superheating Service 








6 Varo 
T Rr 4 : 02% 











REVI \ 
aed CTY NEF \ \ 
N ON \ \ 
Y \ x 


/ 











\4 
ye 


wes * 
%. 










K 
EF Le 







’ 
WY 
y/ 


{\\ 
/\ 
ON ee) 
BAY SJ 
RC 
q 
N 
a 


- ._/y 
4 PM 
re 4 
Ne ( - 
Od 
Zs 
LO 









Wherever STEAM ft 
used in:— 


4 f 
Zin 
anne 







TRACTION 
PROPULSION 
GENERATION 


consult 
The Locomotive and Marine Division 
The Nuclear Division 


The Power Pliant Division 


HEATER 
he eee ER | 
the Authority om Suporhedled Stiam 
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high voltage 
ENGINEERING 











DC Power Supplies 
Now Available up to 
500 KV 











{ = 
| 
j 
; 








A Continuously Rated DC Power Supply giving an output of 
50 — 500 KV at 100 UA’s. 
The illustration shows the control and drive unit on the left 


which feeds a 20 stage Cockcroft-Walton Multiplier on the right. 




















© RHA TE 

€ 

* LONDON 91-93 PRINCEDALE ROAD, W.II. Phones:- PARK 5073/5 
MANCHESTER TENAX ROAD, TRAFFORD PARK TRAFFORD 0700 


SPECIALIST MANUFACTURERS OF HIGH VOLTAGE GENERATING, INSULATION & MEASURING EQUIPMENT 
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The co-ordinating force for nuclear projects 


Ix a new world of industrial endeavour where ideas may 
evolve and succeed each other even before prototypes become 
production units, it can be comforting to know that a central- 
ised organisation exists to advise and channel enquiries for 
nuclear equipment. 

ANECO combines the resources of a group of companies 
with over seven years experience of varied nuclear projects. 
Enquiries to ANECO lead to contact with the appropriate 
production unit within the group. saving time and simplifying 
procedure in the initial stages for all concerned. ANECO is 
thus the focal point from which to start ; whether you require 
pilot plant or equipment from fine precision components to 
1o-ton fabricated units. The majority of the equipment pro- 
duced by ANECO can be to Harwell specification. 





GLOVE AND DRY BOXES | ELECTRONIC EQUIPMENT 
ELECTRO-MAGNETS | ELECTRICAL CONTROL DESKS AND PANELS 
PRESSURE AND VACUUM VESSELS | LAMINATED PLASTICS 


Linear Accelerator for A.E.R.E., Harwell. 
High intensity 500,000eV injector 


FURNACES | SIGNS, DIAGRAMS AND LABELS for 50 million eV proton linear accelerator, 
REACTOR COMPONENTS | VACUUM AND FIBREGLASS MOULDINGS delivering pulse beam currents 
HANDLING TONGS | PRINTED CIRCUITS approaching 20mA. 
AYLING NUCLEA EQUIPMENT CO. 
Consulting Organisation for 
H. & E. LINTOT: LTD. HAMBLING INDUSTRIES LTD. 
NDUSTRY3) 
¢ fa 


BRIBOND LTD. 


AYLING HOUSE, KINGS ROAD, HORSHAM, SUSSEX. Tel. HORSHAM 3391 
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giant cranes 


for giant 
enterprises 





such as we have supplied for the following atomic power stations 


BER K [ LEY 2 CHARGE FACE CRANES 

B RA [) WE al 40-TON GOLIATH 

() () l| N R FAY CHARGE FACE CRANE 
Within fifteen years Carruthers Cranes have “4 l} NT F R ST0 N a 
built for themselves a world wide reputation 


for efficiency and reliability. 

Although the business was established in 
1887 mainly for the manufacture of pumps 
and land auxiliaries, it was only in 1943 
that their activities were expanded to em- 


brace the design and production of Cranes. 
Today every Carruthers Crane is designed ad a r r u oo r & 
with liberal factors of safety and wear to 


meet specific site and service conditions. 














You are invited to consult our design staff }. H. CARRUTHERS & co. LTD., 27 HAMILTON ST., GLASGOW, $.2. 
on any handling problem. London Office: Abford House - Wilton Road ~- Victoria S.W.! 
A¥6 
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WESTERN DETAIL MANUFACTURERS LTD 
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which can be used with confidence whe¥¢ curate 
and reliable pressure control is essential. These 
hand-built Regulators will ensure constant flow of 
required volume through the full range of outlet 
pressures, irrespective of pressure drop in cylinder 
or pipeline and are available for use with most com- 
pressed gases. 





... maintaining B.1.G. excellence 


British Industrial Gases Limited 


700, GT. CAMBRIDGE RD, ENFIELD, MIDDX. Telephone: ENField 4022, Telex: 24128 


NRP Sales and Technical Assistance available in most areas 
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SOLID & FLEXIBLE 
= ROLLER BEARINGS 


=< 


NS 
=, 


Y, 
Lf 
y, 
Yy 


_ “\N 
, ~ 
— \ 
fy fa — —_— RG Bessie / y 
SF: catalogue RFX ™ “i _ 
Off L ti capacity Max-Load Roller Bearing(/in 


very wide range also available. Ask for 
catalogue MAX bh 


All interchangeable with and equivalent to 
bearings of American type and manufacture. 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 


London Office: 44 Hertford Street, London, W.1. Tel: Legation 3888 Telex: 23549 






















G4 y 4 
a an Bee 2 
a a //ma 


AMITED 


Y Y 
a40 Tick No 47 on reply card for further details NUCLEAR POWER August 1958 





POLLARD BEARINGS (Northampton) LTD., Countess Rd., Northampton. Tel: 3766 Telex : 31-624 
CANADIAN POLLARD BEARINGS LTD., Oakville, Ontario. Tel: VI.5-1667 








1323 
23549 
31-624 
51667 




















Resistant to mechanical shock, 


vibration, moisture, corrosion 


The potting of capacitors, chokes, delay lines and similar components, 

as a protection against mechanical and vibrational shock, moisture and corrosion, 
demands a potting material which possesses an exceptional combination of properties. 
Epikote resins provide this combination outstandingly : 

a high degree of adhesion to metals and other materials, with 

minimal shrinkage on cure; toughness; resistance to thermal cycling; 

excellent electrical properties over a wide temperature range (i.e. high dielectric 
strength, low power factor and high volume resistivity and arc resistance). It is not 
surprising that Epikote resins have won wide acceptance in the electrical industry. 

Ask for full details quoting No E.E.4. 


EPOXY RESINS for perfect potting 


SHELL CHEMICAL COMPANY LIMITED. /n association with Petrochemicals Limited and Styrene Products Limited. 
Divisional Offices: LONDON: Norman House, Strand, W.C.2. Tel: Temple Bar 4455. BIRMINGHAM: 14-20, Corporation Street, 2. 
Tel: Midland 6954-8. MANCHESTER: 144-6, Deansgate. Tel: Deansgate 6451. GLAsGow: 124, St. Vincent St., C.2. 

NZ Tel: Central 9561. BELFAST: 35-37, Boyne Square. Tel: Belfast 26094. DUBLIN: 53, Middle Abbey Street. Tel: Dublin 45775. 


“EPIKOTE " is a Registered Trade Mark. 
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is actively concerned in the supply of equipment and material 
with special application to the Nuclear Power Industry 
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The wide resources of the Dowty Group in many specialised 
fields combine in a new service — application engineering for the 


nuclear field. 


This unrivalled combination of Hydraulic, Mechanical, Electrical 
and Electronic engineering is strengthened by current nuclear 


engineering projects. 
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Member of the DOWTY Group 
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The construction of Hinkley Point, the first atomic power 
station in the world designed to produce electricity at a 
cost comparable with that from conventional power 


stations, marks a great step forward in the peaceful 
utilisation of atomic power. 


Operations on site and at the works of the Group com- 


THE ENGLISH ELECTRIC COMPANY 
Limited, Marconi House, Strand, 
London, W.C.2. 


DODO KW atomic oowe 


BABCOCK & WILCOX LIMITED 
Babcock House, Euston Road, 
London, N.W.1. 





0 | 





PStation 


panies, are making rapid progress. Already the shape of 
this great new station is revealed by a complex of approach 
roads, vast excavations and massive foundations. Soon 
the new harbour being built will be handling the full flow 
of plant and equipment from the Group factories, for the 
biggest constructional task of this atomic age. 


TAYLOR WOODROW CONSTRUCTION 
Limited, London 
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EFFICIENCY WITR 


QIN, PRODUCTS 


Integrated experience from over a 
century of craftsmanship has made the 
name of Osborn world famous as a 
hallmark of quality in the manufacture 


of fine steels and steel products. 


Products in alloy, stainless and tool 
steels are manufactured throughout 
within the same organisation, and 
include castings by general foundry 
and precision methods, forgings and 


engineers’ cutting tools, etc. 


STEELMAKERS ° STEELFOUNDERS ° ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & GO., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 
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Only by 





ELECTROPOLISHING 


STAINLESS STEEL 


can you have all these advantages 


@ Increased corrosion resistance 
@ Complete chemical cleanliness 
@ Resistance to surface adhesion 


@ Intricate shapes polished easily 
compared with mechanical methods 


@ Production costs lowered 
@ QUICK DELIVERY 


It will pay you to Consult 


ELECURO POL 


PROCESSING LTD. 
TRADING ESTATE: FARNHAM - SURREY 


Telephone 5516/4644 


LONDON OFFICE ~- Telephone GERrard 8564 
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BEST SELLERS 


FOLLOWING the publication in NUCLEAR 
POWER last month of our large coloured 
cutaway drawing of the Chapelcross 
power station—the fifth in the series 
started in April last year with Berkeley— 
we have once again received congratula- 
tions from all sides together with numer- 
ous requests for reprints from firms, 
government agencies, institutions and 
individuals. The UK Atomic Energy 
Authority, for example, has ordered thou- 
sands of copies for educational and pub- 
licity purposes and the Central Office of 
Information has a standing order for 
hundreds which are distributed all over 
the world to British embassies, consulates 
and trade missions. 


It is probably true to say that these 
drawings are now known’ wherever 
nuclear activities are carried on and we 
are proud to be helping in a small way 
the drive to make Britain’s atomic 
achievements better known. Some time 
ago, for example, Energia Nuclear, the 
official journal of the Spanish Atomic 
Energy Junta asked the Editor’s permis- 
sion to reproduce our Berkeley and Brad- 
well drawings in the magazine. This was 
readily granted, the Editor imagining that 
the reproduction would be just a simple 
monochrome half-tone in the pages of the 
magazine. Imagine our surprise when we 
recently received our copy of Energia 
Nuclear and found that the drawings were 
on double page foldouts and in brilliant 
full colour. This is a fine piece of photo- 
mechanical reproduction and we congra- 
tulate the Spanish printers on an excellent 
job. In fact we would hardly have 
believed this possible had we not seen it 
done. Thus these NUCLEAR POWER Original 
drawings will be assured of an even wider 
distribution, not only in Europe but also 
in Latin America, which should certainly 
be an important market for the British 
nuclear industry in due course. 





















don’t be prehistoric... 


step up production 


with WESTOOL 
Solenoids 





Your production processes can be made more efficient by 
fitting Westool Solenoids to your machines. Why? Because 
Westool Solenoids are compact, self-contained electro- 
magnetic units which provide a direct mechanical action 
automatically or by remote push-button control. No gear 
trains, no complicated mechanisms — just simple electrical 
wiring from the control panel to the “‘on-the-spot” Solenoid 



























































; ; speageite | 
actuator. Westool Solenoids lift, lower, push, pull, open or 
shut, and thus simplify machine designs, speed up operations 
and reduce production costs. There is a long and diverse list 
of machinery which has already been improved by solenoid 
control— you can add yours to the list with advantage. 

To meet customers’ immediate require- 
ments, Westool carry some 10,000 solenoids 
of various types and ratings so that your 
immediate needs may be dealt with by 
f return. 
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FLAMEPROOF 
ST. HELEN’S AUCKLAND, CO. DURHAM | SOLENOIDS 


Phone: West Auckland 5515 Grams: Solenoid, West Auckland Series 500 and Series 
700 A.C. Solenoids are 











Birmingham Office: 7 Newhall Street, Birmingham 3. Phone: Central 390! available in Flame 
Proof enclosing cases, 
Westool also make: Coils & Coil Winding Machines, Transformers, Warner Electric Brakes & Clutches, Air Conditioners, etc. certified to Buxton 
standards 
TIB94 — 
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LETTERS TO NUCLEAR POWER 





Complacency answer 

SIR: As a member of one of the nuclear consortia I 
think I can go some way towards answering Mr 
Williams’ letter (Sir, last month) about lack of British 
representation at the Rome conference in June. The 
problem is lack of staff. It is no good sending a sales- 
man to these international meetings, even if funda- 
mentally the object of the manoeuvre is to sell reac- 
tors abroad. It must be an engineer and a senior one 
at that—only he can answer the sort of questions that 
are asked on these occasions. And there simply aren't 
enough senior men in British firms to cover the large 
number of conferences held during a year in widely 
scattered parts of the world. By way of an example, 
this is One month’s programme of a man I know 
the British Association in Glasgow, the Geneva con- 
ference, then an electronics symposium in Paris and 
then on to the States. It is fairly obvious, I think, 
that if we went to every possible meeting we would all 
be out of the office 365 days of the year and vital 
development work would come to a standstill. 
Because of my position in my firm, I prefer to sign 
myself 

PERIPATETIC 


- We also invited official comment on this from the 
groups and received the following replies 
from H. 8S. Arms, Chief Engineer, English Electric Co 
Ltd 
Mr Williams takes a very interesting point of view. I 
am afraid that I have no comment to make. 
from R. N. Millar, General Manager, General Electric 
Co Ltd 
He (Mr Williams) is. of course, entitled to his own 
views but I am afraid that this is not a matter on 
which I would like to make any comment. 


from a spokesman of AEIl-John Thompson Nuclear 
Energy Co Ltd 
I do not feel that to start a correspondence on this 
matter would be of any benefit to the nuclear indus 
try as a whole. 


Editor’s headache 


SIR: I was most interested to read your Publisher's 
Column last month—‘ Editor's Headache. I had often 
wondered how you made each article fit neatly into a 
whole number of pages, when some magazines send 
you leafing your way through fifty pages or so to find 
the last few paragraphs hidden away among the quar- 
ter page advertisements. While I certainly approve of 
your approach so far as appearance and readability are 
concerned, is it not rather hard on the authors to have 
their considered and presumably valuable words on 
specialized topics cut at random by editorial staff 
who cannot possibly know a great deal about the sub- 
ject—even though they may be scientifically and 
journalistically highly qualified? 

Camberley, Surrey A. N. STANLEY 


We agree it's annoying to have to chase an article to 
its conclusion through several repetitions of ‘ please 
furn to page xxx, and for those who cut out and file 
what they are particularly interested in, it is infuria- 
ting. That is why we try to make the articles fit an 
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| As the reactor 


temperature rises... 





rhe attainment of higher operating 
temperatures in the reactor is depen- 
dent on far reaching problems which | 
may take some years to overcome. 


One of the outcomes of this technical 
development will be the need for ever 
higher standards of thermal insulation | 
to counteract the increase in fuel | 
consumed in producing this valuable 


high temperature heat. 


The insulating materials required for | 
this application will have to combine | 
structural strength and durability with 
superlative insulating properties and 
the ability to withstand high temper- 
atures without shrinkage or distortion, 
in fact, just the properties offered by 
the Fosalsil range of insulating bricks, 
concretes and lightweight slabs, which 
are currently in wide use for lining 


power station boilers. 
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“IN ONLY 21 SECONDS! 


On test the new Nu-Swift 30 lb. powder extinguisher put out 

250 square feet of roaring petrol fire almost as quickly as you 
can read these words. This tremendous speed of attack is 
the most important single factor in fighting fires involving 
highly inflammable liquids or live electrical apparatus. 


Tests have proved it. Post your coupon for full details today. 





SPECIALLY SUITABLE FOR USE ON FIRES INVOLVING 


* hot, heavy oils 


- 


oil-fired boilers, ovens and furnaces 





* electrical risks such as oil-filled  * oil storage tanks 
transformers, switchgear and circuit 
breakers * cellulose spraying booths 
* industrial processes in which in- * SOlvent recovery plants 
flammable solvents are used * stores of gas oil, benzol, petrol and 
* paraffin or inflammable cutting oils paraffin 
* oil quenching and tempering tanks * garage and transport depots 








YOU CAN RELY 
ON NU-SWIFT 
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THE FACTS ABOUT MODEL 1630 


* 30 lbs. of dry powder, pressurized with 11 ozs, 
of carbon dioxide which expels the contents at 
the rate of 1 lb. per second for 28 seconds. 
* The powder is non-toxic, non-conductive of 
electricity, non-abrasive, frost proof down to 
—40°F., and harmless to machinery. * Easy 
to operate for untrained personnel, used in the 
sensible upright position and almost instan- 
taneous in action. * The powder cloud has 
great heat-shielding properties, enabling even 
an amateur to tackle a serious fire effectively. 
* Easily installed, the Model 1630 also reduces 
maintenance costs. A tell-tale gauge provides 
instant visual confirmation that the extinguisher 
is under pressure. 

(pp 3 GRA Ges Gee GEE Gn SRE GG 


Bi Please let us have full details of the new Nu-Swiftll 
Model 1630 dry powder extinguisher. 


Name 
# Address 


B For the attention of Mr 


IN THE SOUTH to Nu-Swift Limited, (Dept. No. $382) § 
= 25, Piccadilly, W.1. (REGent $724) @ 
Bf iN THE NoRTH to Nu-Swift Limited,(Dept. No, N382) 
@ wp?) Elland, Yorkshire. (Elland 2852) § 
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exact number of pages. This bed of Procrustes, as it 
has been called, certainly amounts to editing the hard 
way but we think it is worth it. If cuts have to be 
made they are certainly not made at random but only 
after careful consideration and often after discussion 
with the author or one of our consultant editors if 
the subject is complex. Ed. 


SIR: I was very amused to read the Publisher's 
Column * Editor’s Headache’ (July, Np) and as a mat- 
ter of interest would like to know whether the abbre- 
viation pet for percent in the article by Mr P. Knowles 
on Chapelcross was perpetrated by the author or is an 
editorial amendment. 

Esher, Surrey A. P. WILMSHURST 


No, the abbreviation is all our own work. In NUCLEAR 
POWER'S short history we have gone through various 
phase changes in regard to this particular abbrevia- 
tion }, percent, per cent, pct, and now we favour 
the simple pce. The sign °% is, by common consent, 
seldom if ever used in text matter in this country 
although one cannot see any real objection to it, while 
‘per cent’ or ‘ percent’ seem to us hardly an abbre- 
viation at all since only two more letters—i.e. ‘um’ 

would give the complete Latin phrase. The abbrevia- 
tion pe is commonly used in financial journalism and 
seems to us admirable. The BSi have made a brave 
effort to hoist mile/h and rev/min on us but, despite 
this, most people go on using mph and rpm. So we 
feel that pe is a reasonable solution which should be 
readily understood, even if a trifle unfamiliar at the 
moment. Ed. 


Why not pumped storage ? 


SIR: Pumped storage and base load nuclear stations 
are good mates. What is the possibility of using existing 
water supply reservoirs? These occur in all shapes and 
sizes and quite often are built ‘in series” as is neces- 
sary for pumped storage. 


Risley (Name and address supplied) 


The combination of pumped storage and nuclear 
power stations is attractive technically (see this 
month's * They Said * .) but it can only be achieved 
in certain areas on account largely of the dictates of 
geography. As to existing reservoirs, most of those in 
England would seem to us to be far too small and at 
too low an elevation to form practicable schemes, In 
Scotland and Wales the situation is, of course, differ- 
ent and indeed the CEGB'S nuclear power station at 
Trawsfynnyd is intended to work with the Ffestiniog 
scheme. Some papers on the subject are promised for 
the Geneva conference. Ed 


Heat extraction 


> 


SIR: I should greatly appreciate receiving a reprint 
of Dr G. Boxer’s paper entitled ‘ Heat Extraction in 
power reactors’ which appeared in your June issue. 
{ftomic Energy Establishment, K. R. SRINIVASAN 
l'rombay, India 


'he complete set of Boxer's four articles will be pub- 
lished in due course as a reprint. Ed 
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Davison Nuclear Reactor Materials Plant, Erwin, Tennessee, U.S. A. 


NEW... oavison a7 ERWIN 


makes uranium and thorium oxides 
and metals available for export! 


(Subject to licensing and export restrictions of U. Atomic Energy 
Commission and bilateral agreement with U. s. "‘Wieaeah 


Located at Erwin, Tennessee, U.S.A., Davison’s new 
plant is the first of its kind constructed by private 
capital. Flexible in equipment and staff, this plant can 
supply whatever industry in the U.S. and overseas calls 
for in the way of uranium and thorium oxides and metals 
for nuclear power and industrial applications. 

The Davison plant offers the only completely inte- 
grated facility for processing concentrates through feed 
materials in the form of compounds and metals. 

Metals and oxides are available with any U2;; content 
desired. Also available: UO., U;0s, ThO: and UO2-ThO: 
pellets. 

Davison at Erwin now stands ready to serve the 
nuclear reactor indus- 
tries of foreign coun- D AV ; Ss oO Ne 
tries. We welcome your CHEMICAL COMPANY 


Division of W. R. Grace & Co. \y.. 
Erwin, Tennessee, U.S.A. \. St 


inquiries. 





Reduction furnace showi ing “Wet” area where uranium and 
charge of thorium beingremoved — thorium materials are processed 
in bomb-type retort. in liquid media. 


gars 


Leal 





Vacuum induction melting fur- Bottom view of 35-ft. high stain- 
nace can make 1,200lb. uranium _eiess steel, pulse-type solvent ex- 
ingots, designed for alloying and traction ‘columns originally de- 
special castings to 3,000 lb. veloped by AEC. 
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Knowing where to 
find the answers on 


CORROSION 


This new handbook describes in detail the many 




















Wiggin high-nickel alloys specially developed 
for corrosion-resisting duties. It includes 
extensive data on the properties of ‘AT’ 
Nickel, Monel, Inconel, Corronel B and 
Ni-o-nel, and gives results of tests carried ! 
out in many corrosive media. It is 
available, without charge, to designers 
and chemical engineers. May we 


send you a copy ? 


posses 





Please send me, without charge, a copy of your publication 
‘Corrosion-Resisting Characteristics of Wiggin High-Nickel 
Alloys’. 




















NAME 
i COMPANY M 
a a 
WIGGIN : 
L Publications will be sent to private address, if preferred. : 
KNOW NICKEL ALLOYS : ae 1 
Le 


*MONEL’, ‘INCONEL’, ‘CORRONEL’ AND ‘NI-O-NEL’ ARE REGISTERED TRADE MARKS 


A 3 HENRY WIGGIN AND COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM 16 
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End of a chapter 


The final Fleck report on the Windscale 
accident, which is summarized elsewhere in 
this issue, is a briskly efficient document 
which wastes no time on broader issues of 
reactor safety. That, of course, is quite be- 
yond its terms of reference, but in reading 
the report one is again and again reminded 
of how little real experience we have in 
actually running nuclear power plants and 
how fallible human foresight can be. Sir 
Christopher Hinton has said that while other 
engineering technologies have advanced not 
on their successes but on their failures, 
atomic energy had to forgo this advantage. 
We have always rather doubted if this basic 
assumption were really tenable, however 
desirable it might be as an ideal, and the 
Windscale affair confirms this view. There 
is an element of danger in all forms of large- 
scale engineering—otherwise the insurance 
brokers would be out of a job. But the 
risks are to a great extent known and 
accepted by engineers. Even the general 
public know them well enough and cheer- 
fully accept the slight but appreciable risk 
involved in any transport operation. 


A major reactor accident has, however, 
another dimension which is not found in a 
“conventional” disaster. In addition to im- 
mediate mechanical damage in the vicinity, 
radiation contamination could be widespread 
and of long duration. It is this which Sir 
Christopher hopes to avoid by his plea for 
making ‘the most daring progress under 
conditions of the most stringent conserva- 
tism.’ Even with this maxim constantly in 
mind, however, it is extremely difficult to 
be absolutely sure that all possible eventua- 
lities have been covered. 
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In 1948, for example, who could possibly 
have foreseen that, after years of irradia- 
tion, graphite—which is, after all, quite a 
common and harmless sort of substance— 
could, under certain conditions, get itself 
into an extemely dangerous condition? 
Could not this sort of behaviour occur in 
other materials used in reactors? Are we 
absolutely sure that the effect of time has 
been fully investigated? 


In these matters we cannot have absolute 
certainty until more experience has been 
accumulated and meanwhile as the nuclear 
power stations come into commission, con- 
tinuous operational research must take place. 


It would, however, be quite unrealistic to 
imagine that accidents of fair seriousness 
will never occur. Just like the Victorian 
bridge constructors, boilermakers and ship- 
builders, we must learn as much as we pos- 
sibly can from these accidents, at the same 
time striving as well as our limited foresight 
will allow to ensure that they will not 
happen. 


The effects of Windscale of course ex- 
tended far beyond the realms of physics or 
engineering and resulted in a complete re- 
organization throughout the AEA Industrial 
Group—even as far north as Dounreay 
where, under the influence of super safety 
checks, the fast reactor is now months be- 
hind schedule. This is disappointing but the 
Authority are right to take no risks with 
this, probably the most advanced reactor in 
the world. Windscale, and now the turbine 
blow-up at Calder, have been hard knocks 
which have done nothing to build up public 
confidence in nuclear energy. 
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We know our 
Charge tube Pressure 
assemblies vessels 


peaceful atoms 


The products named on the olive-branch are a 
few of those which TI companies will be 
showing at the Second International 
Exhibition for the Peaceful Uses of Atomi 
Energy : Geneva, lst—14th September, 1958 

TI has been part of the story of nuclear 


engineering since the beginning. An extensive : 
Straight & 


programme of development and research is Extended 


spirally finned 
fuel element cans 
in magnesium 
Graphite restraint bar assemblies and aluminium 


Tubular equipment for burst slug detection gear 


widening the service we offer. Among the 
surface 


other products which can be seen on our 


stand are: tubing 


Charger tubes - Header tubes 
Pressure cylinders - Tubular forgings 
Special-purpose tubes in 

alloy steels, stainless steels, zirconium, 


niobium, vanadium, titanium, tantalum, beryllium 
TI companies exhibiting 


Flerible and thin-walled stainless steel tube STAND No: 142 anton & behets Gun 
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Trouble at Calder 


The first reactor at Calder Hall B is 
now back in operation and a committee 
headed by Paul Fletcher, deputy mana- 
ging director of the AEA _ Industrial 
Group, is trying to find the cause of 
the accident in which a 23 MW tur- 
bine got out of control and was wrecked. 
The three other turbines in the building 
were undamaged; but the reactor will 
operate only as a plutonium producer 
at present and will not supply electricity 
to the grid, the steam produced being 
seni to the dump condenser. The turbine 
was in the early stages of commission- 
ing and had not actually been accepted 
by the Authority. 


The accident On June 28, two days after 
being started for the first time, the tur- 
bine overspeeded and _ disintegrated. 
Parts burst into flames and the generator 
caught fire and burnt out. The steel 
rotor sheared in two places and pieces 
went through the wall and roof of the 
turbine hall. One section, weighing about 
half a ton, finally came to rest outside 
the perimeter fence. The reactor build- 
ing was undamaged but it was decided 
to close down the reactor pending an 
investigation, 


The inquiry A preliminary examination 
was carried out under the supervision of 
Sir William Cook, AEA member for 
engineering and production, The results 
of this have not been disclosed, but it 
is widely believed that the accident was 
caused by sticking in a governor valve. 
\ committee of inquiry was set up on 
July 4 and will report its findings in a 
few weeks. Helping P. T. Fletcher are 
D. W. Cole and H. G. Davey from the 
AEA, R. V. Dolphin, chief engineer at 
Harwell and trade union, staff associa- 
tion and C. A. Parsons’ representatives 


Dounreay : making haste slowly 


Modifications in the catchpot for the 
Dounreay fast breeder reactor are now 
almost complete. They will effect ‘a 
substantial improvement’ in the design, 
says the Atomic Energy Authority. 
Alterations became necessary when it 
was discovered that the original calcu- 
lations paid insufficient attention to the 
quantity of uranium which might col- 
lect. To redesign the catchpot involved 
spending extra money on the project 
and slowing it down but the Authority 
Is working on the assumption that 
Salety is the prime consideration.” 
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DAMAGE AT CALDER B A gaping hole in the low-pressure turbine casing 
(left) shows where parts of the rotor went out. The alternator (right) appears 
to be a complete write-off. Parts of the set were found in the grounds 


Another reason for the delays at Doun- 
reay is the Industrial Group reorganiza- 
tion which was recommended by the 
Fleck Committee after the Windscale 
accident. In the redistribution of oper- 
ating staff the DFR, as a long term pro- 
ject, lost engineers and physicists to 
schemes of higher priority. 


Windscale No 1 dead 


Pile No 1 at Windscale is now officially 
dead. Announcing this on July 15, the 
Atomic Energy Authority said it would 
‘not be economic’ to rehabilitate it. 
Some of the buildings will be adapted 
to other uses and the remainder sealed 
off. The staff who operated the reactor 
before last October’s accident have 
already been transferred to other jobs at 
Windscale, where activity is ‘ expanding.’ 

The Authority will get as much in- 
formation as it can out of the pile. The 
core will be examined as far as possible 
and any useful materials and equipment 
recovered before sealing it up and aban- 
doning it for good. 


Talks with Euratom under way 

rhe first stage of the UK-Euratom talks 
has been completed and a further meet- 
ing arranged for mid-September in Lon- 
don. Leader of the British team for the 
negotiations, which were held on July 


14 and 15 in Brussels, was D. E. H. 
Peirson, Secretary of the Atomic Energy 
Authority; he was assisted by Atomic 
Energy Department and Foreign Office 
officials. The two sides followed up the 
preliminary conversations held in June 
by getting down to the details of draft- 
ing an agreement to provide a frame- 
work for the export of power reactors 
by Britain to member countries of 
Euratom. An Atomic Energy Office 
spokesman said in London after the 
meeting that no demand has been made 
by Euratom for direct negotiations with 
the Commission on future sales, but it 
is reported that the Commission is deter- 
mined to be kept in the picture and 
wants to make sure that the six mem- 
ber countries act together. The main 
details still to be worked out are fuel 
supply and inspection rights. The ques- 
tion of insurance is not likely to be 
included in the agreement. 


The difference between the American 
and British approaches to Euratom was 
pointed out recently by Mr Macmillan. 
‘The American agreement,’ he said, ‘ pro- 
vides the framework for the joint con- 
struction of prototype reactors of 
American design which are still in the 
development stage and which will be 
partly American financed.’ On the other 
hand the UK ‘offers fully developed 
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power reactor systems already available 
for use in this country and for export, 
on ordinary commercial terms.’ 


New reactor at AWRE 


4 zero energy light water moderated 
and cooled reactor called HORACE is now 
operating at the Atomic Weapons Re- 
search Establishment at Aldermaston. 
Using enriched uranium fuel, it will be 
used to study the effects of different 
core arrangements and reflectors. Main 
purpose is to pave the way for a second 
reactor of the same class. By providing 
data on control and safety the time taken 
for full commissioning of the 5 MW 
HERALD should be ‘materially shortened,’ 
says the Atomic Energy Authority 
Completion of HERALD is now scheduled 
for this autumn and it will be used for 
research with neutrons and for the pro- 
duction of special isotopes 

There are now 35 reactors in opera- 
tion or under construction in the UK for 
research, testing and power production. 


Winfrith: details of OEEC No 2 soon 


An agreement on the details of the ex- 
perimental reactor to be operated and 
built jointly at Winfrith Heath by mem- 
bers of the European Nuclear Energy 
Agency is expected soon. This follows 
talks on the UK proposal for a joint 
research programme on the high tem- 
perature gas cooled type. It has been 
decided on technical grounds that the 
homogeneous aqueous reactor would 
not be suitable for a major effort, either 
by the Atomic Energy Authority alone 
or as a joint venture. Though a paper 
on the system was included in the Har- 
well Reactor Technology Conference in 
June, interest seems to be failing and 
the future of HaAzet—Britain’s only 
reactor of this type—is in doubt. 

The ENEA reactor at Winfrith would 
be in addition to the zero energy HTG«¢ 
already under construction there by the 
General Electric Co and the Turriff 
Construction Corporation. The Author- 
ity plans to construct eventually about 
eight reactors on the site, which covers 
1000 acres. Although work started only 
nine months ago about 200 engineers 
and physicists are working there and it 
is intended to move more from the 
reactor division at Harwell as work pro- 
gresses. It is estimated that about £M25 
will be spent in making it the Author- 
ity’s main reactor development station 


Rank chief scientist moves to AEA 


Dr Nyman Levin, chief scientist for 
Rank Precision Industries, is to help Sir 
William Penney run the Atomic 
Weapons Research Establishment at 
Aldermaston. With no previous experi- 
ence in atomic energy he will take over 
the deputy director’s job; this was 
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vacated by Sir William Cook when he 
became a full time member of the 
Authority in the reshuffle following the 
Fleck report. In the reorganization Sir 
William Penney was left as the only 
one of the three executive leaders of 
the Authority's groups with a double 
responsibility 

For the last three years Dr Levin has 
been Chief of Research and Develop- 
ment for Rank Precision Industries. He 
was with the Royal Navy Scientific Ser- 
vice during the war and was responsible 
for the establishment of a VHF com- 
munications system as part of the pre- 
parations for the invasion of Europe. 
This involved a considerable amount of 





NYMAN LEVIN 
Leaves film industry for atomic energy 


development work on microwave tech- 
niques, which were then in a fairly 
primitive condition. Soon after the war 
he took over the Admiralty’s Instru- 
mentation Group and helped to develop 
underwater television. With the Rank 
organization he has been responsible for 
the introduction to this country of 
Xerography—a US technique of dry 
electrostatic photocopying — and its 
applications, including the high speed 
printing of computer outputs. Rank 
Precision Industries have released Dr 
Levin, who is 52, from his contract with 
them, and he will start working for the 
Authority on September 8. 


Atomic pact agreed with US 

The Bill easing the restrictions imposed 
by the US Atomic Energy Act of 1954 
was signed by President Eisenhower on 
July 2. On the next day followed the 
announcement of an already negotiated 
agreement between Britain and America 
for cooperation on uses of atomic energy 
for mutual defence purposes. Article 3 
of the agreement states that the US will 
authorize the sale to Britain of one 


complete submarine nuclear propulsion 
plant and spare parts; this will be used 
for the UK submarine Dreadnought, For 
the next 10 years replacement cores or 
fuel elements for the plant will be trans- 
ferred ‘subject to acceptable terms.’ In 
the same period the US will sell at pub- 
lished domestic prices agreed amounts 
of enriched uranium. 

In addition to the one actual reactor 
for Dreadnought, the agreement includes 
exchange of information on the design, 
construction and operation of these re- 
actors and it is likely that this will be 
done by a licence agreement between 
Westinghouse and the Vickers group. 

If the UK requests it the Americans 
will reprocess the fuel and may buy 
enriched uranium recovered, but infor- 
mation on reprocessing methods will also 
be exchanged under the agreement. Any 
risks arising from operation of the re- 
actor, including third party liability, will 
be borne by the UK. 

Article 2 of the. agreement provides 
for exchange of information on research 
development and design of military re- 
actors ‘as agreed.’ Definitely excluded is 
the transfer ‘by either party” of atomic 
weapons or weapon-grade fissionable 
material. By American law it must lie 
before the Joint Congressional Commit- 
tee on atomic energy for a period of 
30 sitting days before coming into force 


——_ALASK A———— 
APPR to heat weather station 


A. pressurized water ‘ package’ reactor 
similar to the one already operating in 
Washington, US, is to be built for a 
cold weather training station and ser- 
vice post near Fairbanks. It is expected 
to be ready by 1960. Reactor core will 
be of the same size as the 2 MWe 
APPR-| but thermal output will be about 
twice as much. Half will be used to 
generate 1-7 MW of electricity and the 
remainder for heating the post. The 
plant will be designed and built by Alco 
Products Inc, it was announced in Lon- 
don recently by Humphreys & Glasgow, 
who hold rights for these reactors out- 
side North America. 


CHINA 
First reactor in operation 


Built by Soviet technicians for the Insti- 
tute of Atomic Energy in Peking, 
China’s first experimental reactor has 
gone into operation. The 7 MW heavy 
water type is now gradually increasing 
its power. 

As another part of the present ‘big 
leap forward in construction,’ says a 
Peking announcement. ‘a cyclotron has 
been completed and is ready for research 
work. This was also supplied by Soviet 
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Russia. Equipment in the Institute built 
by the Chinese themselves includes an 
electrostatic accelerator. 


FRANCE 
Melusine goes critical 


The experimental reactor MELUSINE went 
critical for the first time on July 1. 
Principal instrument of the Centre 
d'Etudes Nucléaires at Grenoble, the 
1-2 MW swimming pool type was built 
entirely in France; it operates with en- 
riched uranium supplied by the US. 
Construction by the industrial group 
Indatom, in collaboration with the Com- 
missariat a lEnergie Atomique, was 
completed in less than a year. The news 
was announced during the first session 
of the international conference on mag- 
netism which is being held at the Poly- 
technical Institute at Grenoble. 


—__—_—— INDIA————_— 
Apsara stepped up 


Demands on the APSARA swimming 
pool reactor on Trombay Island have 
increased so much that it has now gone 
on to three shift operation .The reactor 
has been in steady use for twenty- 
one months and current monthly output 
is about 22,200 kWh. Progress on the 
NRX type reactor paid for by Canada 
under the Colombo plan has been de- 
layed by difficulties in fabricating the 
steel shell and is about a year behind 
schedule. It is not now expected to be 
completed before the end of 1959. The 
small plant for fabrication of fuel ele- 
ments should be finished in about six 
months. 

Two projects which will be completed 
this year are the zero energy assembly 
for lattice investigations—ZERLINA—and 
a plant for producing reactor-grade metal 
from uranium concentrates. Scientists and 
technicians working in the Trombay 
establishment now total 700 as compared 
with 300 a year ago. It is intended to 
recruit another 300 this year. 


ITALY 
ENS! panel studies bids 


The international panel of experts for 
the ENSI project (Worldview, May), 
headed by Dr W. B. Lewis, vice-presi- 
dent of Atomic Energy of Canada, held 
its first meeting on July 1 to study the 
9 tenders for Italy's second nuclear 
power plant. Completion of the techni- 
cal evaluation is expected at the begin- 
ning of August, and the panel will then 
give its advice to the steering commit- 
tee for a final decision. The committee 
includes Professor Ippolito, secretary 
general of CNRN, on behalf of the 
Italian government and Corbin Allar- 
dice, representing the World Bank, 
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ROME EXHIBITION Signor Gronchi, President of Italy, listens to details and 
takes a look at the model of a 400 MW nuclear power station displayed on the 


Agip Nucleare-Nuclear Power Plant 


Co stand of the Fifth Electronics and 


Nuclear Exhibition at Rome. Representing NPPC is Peter Bracegirdle (left centre) 


which will finance the project. Tenders 
for a 150 MW station at the mouth of 
Garigliano river were submitted by one 
French, four American and four British 
firms and the World Bank’s panel of ex- 
perts consists of: Professor Manson 
Benedict from the Massachusetts Insti- 
tute of Technology, Professor Giordani, 
president of the Italian National Re- 
search Council, J. M. Hill, assistant 
technical director of the UKAE’s Indus- 
trial Group, A. Griswald of the Detroit 
Edison Co, R. E. Newell, director of 
ICI’s Wilton works and Jules Horowitz 
of the French nuclear centre at Saclay. 


Nuclear tanker planned 


A plan for building an atomic powered 
oil tanker displacing 70,000 tons at full 
load was disclosed at the Rome Nuclear 
Congress by members of the Fiat and 
Ansaldo Companies. The two groups are 
considering joint construction of a 75 
MW pressurized water propulsion plant 
cooled with one primary and one second- 
ary loop. This engine would develop a 
maximum of 32,000 bhp for an oil 
tanker of the ‘ Agrigentum’ type, 751 ft 
long and 105 ft in width with construc- 
tion depth of 53 feet. The reactor would 
be built by Fiat to Westinghouse patents 
under the nuclear licensing agreement 
signed some time ago between the two 
companies. 


——UNITED STATES—— 
Construction of HTGC starts 


Construction of a high temperature gas- 
cooled reactor experiment facility has 
started at the National Test Site in 
Idaho. On completion it will be operated 
by Aerojet-General Nucleonics, who 
have been awarded a £470,000 construc- 


tion contract by the Atomic Energy 
Commission. The gas-cooled reactor ex- 
periment was initiated by the Commis- 
sion’s Army Reactors Branch to develop 
engineering data and experience for the 
design and construction of package 
power reactors and small power stations 
for operation in remote areas. Design 
of GcrE has been underway for the last 
two years by AGN. 


Bombs for propulsion 


The idea of using controlled nuclear ex- 
plosions for propulsion is now to be 
studied in detail. The Air Research and 
Development Command has __ been 
authorized to let a feasibility study con- 
tract with the General Dynamics Cor- 
poration’s General Atomic Division at 
San Diego in California. Initial commit- 
ment for the study calls for the expendi- 
ture of £370,000 during 1959 and con- 
tinuation of the programme will depend 
on the results obtained, The research will 
be carried out at General Atomic’s John 
Jay Hopkins laboratory for pure and 
applied science at San Diego. 


Nuclear power plant for Elk River 


A demonstration nuclear power plant at 
Elk River, Minnesota, is to be con- 
structed for the Atomic Energy Commis- 
sion by the Nuclear Products—Erco 
division of ACF Industries. The closed 
cycle boiling water reactor will use a 
mixture of thorium and uranium oxide 
as fuel and develop 22 MWe. The Com- 
mission is negotiating with the Rura! 
Cooperative Power Association at Elk 
River for the provision of a site. It 
wants the RCPA to operate the entire 
plant for five years as part of its elec- 
tric power system and buy steam pro- 
duced by the reactor. Total cost to the 
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Commission is estimated at £M4 and 
it is expected that the reactor will go on 
power in October 1960 


New leader for AEC 








JOHN A. McCONE, California indus- 

trialist, was sworn in as chairman 

of the USAEC on July 14. New to 

atomic energy, he takes over from 

Lewis L. Strauss (Worldview, July), 

who has been in charge for the last 
five years 





Nuclear destroyer on the way... 
A contract cing Navy to aan 
long lead-time reactor compartment 
components for a guided missile nuclear 
powered destroyer (DLG-N) has been 
received by the Knolls Atomic Power 
Laboratory. General Electric of America 
operates KAPL for the Atomic Energy 
Commission. Materials to be supplied 
under the £4,260.000 contract include 
steam generators, coolant pumps, reac- 
tor vessels and valves. This equipment, 
to be procured for the Navy, will be 
purchased by the laboratory from indus- 
try, using competitive bidding. KAPI 
is working on the prototype nuclear 
power plant for the DLG-N for instal- 
lation inside the 225-foot steel sphere 
at the West Milton test site, New York 
The laboratory is also designing and 
developing the twin-reactor propulsion 
installation aboard the 
nuclear destroyer. 


system for 


... an icebreaker . . . 

The Committee on Merchant Marine and 
Fisheries has reported favourably to Con- 
gress on the Bill authorizing funds for a 
nuclear powered icebreaker. The ship, 
which would cost between £M14 and 
£M21 would take at least three years 
to build. The report says that although 
the cost of an atomic powered ship would 
be higher than a conventional one the 
money would be better spent on an ice- 
breaker than on any other type of atomic 
merchant ship. ‘In fact, it goes on, 
‘when all factors are taken into account 
the support of operations such as those 
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required in the Antarctic by an atomic 
icebreaker would result in net savings 
against support by a conventional ship.” 


... and another merchant ship 
Work on a gas-cooled reactor and pro- 
pulsion plant for a merchant ship was 
authorized on July 1 by the Atomic 
Energy Commission and the Maritime 
Administration. The first stage of the 
project, to be known as the Maritime 
Gas-Cooled Reactor (MGCR), will include 
the development by General Dynamics 
Corporation of high temperature fuel 
elements, reactor controls, selection of 
coolant, moderator and turbine machin- 
ery. The design, construction and test 
operation of a prototype plant are de- 
pendent upon successful completion of 
the development work. The reactor 
will use a high-temperature, high-pres- 
sure gas as coolant which will expand 
directly through a gas turbine, similar 
in principle to turbines in present-day 
turbojet engines. The gas will then be 
cooled, recompressed and returned to 
the reactor. 





USSR 
Pontecorvo elected to Academy 


Twenty-six new members and 55 cor- 
responding members have been elected 
to the USSR Academy of Scientists. Re- 
sults of the elections were announced at 
the general meeting of the Academy in 
Moscow. Among the new corresponding 
members is B. M. Pontecorvo, who was 
once a physicist at the UK Atomic 
Energy Research Establishment, Har- 
well. He is now on the staff of the Joint 
Nuclear Research Institute in Dubna, 
where the 10,000 MeV proton synchro- 
ton was recently completed. The work 
of the team engaged under his leader- 
ship in designing experimental installa- 
tions for finding and studying new par- 
ticles was praised in the last six monthly 
report of the Institute. A new Acade- 
mician is Vladimir Veksler, well known 
for his research on particle accelerators. 
The Academy now has 167 members 
and 361 corresponding members. 


——JINTERNATIONAL—— 
IAEA maps out 1959 programme 


Money spent by the International Atomic 
Energy Agency next year will be 
£1,930,000. This was decided at the sixth 
series of meeting of the Board of 
Governors at Vienna, in July. The main 
business was to map out the programme 
for next year and decide on a budget. 
In addition to the regular budget, which 
is £630,000 larger than that for the cur- 
rent year, the General Fund is to be 
increased to £535,000. Countries desig- 
nated as members of the board of 
Governors for 1958/59 are Australia, 
Belgium, Brazil, Canada, Denmark, 






France, India, Japan, Poland, Sout 
Africa, Russia, the US and UK. The 
will take office after the second general 
conference in September which will elec: 
a further five members. 


US-Euratom pact details 

The agreement under which about si 
power reactors of ‘proven American 
type would be built in Euratom coun 
tries by 1963 is now being considered 
by the US Senate. It has already beer 
approved by the Euratom Commission 
Capital cost of the 1000 MW pro 
gramme is estimated at $M350 exclusiv< 
of fuel and up to $M135 would be pro 
vided by the US in the form of a long 
term credit from the Export-Import 
Bank. Public utilities in the member 
states will build and operate the power: 
plants and bear all risks involved in 
construction and operation, but their 
economic risks would be minimized by 
a US offer to guarantee ceiling costs 
and lifetime of fuel elements for a 10- 
year period. A research programme will 
be established to improve efficiency of 
the reactor types and bring down costs: 
during the first five years the US and 
Euratom would contribute $MSO0O each 
for this project. 

An important part of the agreement is 
the offer by the Americans to supply 
at domestic US prices—enough enriched 
fuel to keep the programme going for 
20 years. Of the total of 30,000 kg of 
U-235 the initial operating inventory of 





Uranium prospecting in Rhodesia 


* 


Two members of the UKAEA’s sur- 
vey group change to another type of 
geiger counter probe for lowering 
down a borehole by the cable winch 
on the left. Ratemeter transmits in- 
formation to the chart recorder 





about 9000 kg would be on a deferred 
payment basis. Any material produced 
by the reactors in excess of Euratom 
requirements would be first offered to 


NUCLEAR POWER August 1958 


om 


958 


the International Atomic Energy Agency 
at the current US price. The main diffi- 
culty in negotiations arose from the 
question of inspection; under the agree- 
ment submitted to the Senate Euratom 
will be responsible for setting up a 
mutually satisfactory safeguards system 
to make sure that no material is used 
for military purposes, and the terms in- 
clude permission for verification of its 
efiectiveness by ‘mutually approved’ 
scientific methods. Continuation of co- 
operation would be dependent on joint 
satisfaction with the safeguards system. 

One of the ideas behind the plan is 
to provide the US with an opportunity 
to accelerate its own industrial pro- 
gramme by the experience gained in 
Europe. Nuclear power will be economi- 
cal earlier there than in the US, where 
current costs of 
higher 


electrical power are 


No HQ for Community yet 


On July 23 representatives from the 
members of the European community 
will make another attempt to agree on 
a single headquarters for all the institu- 
tions. Three previous discussions have 
ended in postponement and it is reported 
that this meeting may fare no better. 
The main stumbling blocks are (1) gen- 
eral disagreement among the member 
countries—nine centres have been pro- 
posed in the past (2) the attitude of 
Luxemburg, which insists on hanging 
on to the Coal and Steel community 
headquarters in spite of an offer of com- 
pensation, (3) the undefined position of 
France. 

Choice of Professor Walter Hallstein, 
President of the Common Market Com- 
mission, is Brussels. He feels that a 
balance should be kept by avoiding the 
three major countries, France, Germany 
and Italy. Brussels has the necessary 
accommodation—the Euratom and Com- 
mon Market Commissions have tempor- 
ary headquarters there 
cations are good. 


and communi- 





Rethink on Euratom target 


The maximum installed nuclear power 
capacity of the six Euratom countries by 
1965 is likely to be 4000 MW at most, 
according to a report of the Commission 
which has just been submitted to the 
European Parliamentary Assembly. The 
report, which had to be produced under 
the Euratom Treaty within six months 
after the Commission took up office on 
January 10, foresees little likelihood of 
the six countries reaching the target of 
15,000 MW set by the ‘ Target for Eura- 
tom.’ But it firmly contradicts what it 
describes as ‘the erroneous conclusion 
that little has been accomplished.’ The 
total capacity of the eight power reactors 
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BRADWELL : FIRST SECTIONS GO IN The bottom two courses of the pressure 
vessel are lifted as a single unit and moved into position above the No | reactor 
site by the Goliath crane for lowering into place 





built, under construction, or planned so 
far will be in the region of 660 MW. 
But of these (five in France, two in Italy, 
and one in Belgium) the only one as yet 
in operation is GI at Marcoule in 
France, which is of an experimental 
character. 

The total number of research reactors 
which have reached the planning or 
building stage is 25: nine in France, 
seven in the German Federal Republic. 
four in Italy, three in the Netherlands, 
and two in Belgium. Of all these, seven 
are at present in operation—five in 
France, one in the German Federal Re- 
public, and one in Belgium. 

The Commission, says the report, has 
no intention of pursuing a policy of 
‘systematic intervention’ which might 
hamper ‘spontaneous initiative,’ or lead 
the policy of the six countries into ‘ iso- 
lationist ’ paths. On the contrary, it con- 
cludes, the nuclear industry will have 
the best chance of development in a 
climate of ‘frank and healthy competi- 
tion, and this competition must be ex- 
tended outside the Euratom countries 
to the industries of other countries, ‘ in 
particular” the US and the UK. 


WORLDBRIEFS 
Kenya The UKAEA has begun a 4000 
sq mile radiometric survey of the Coast 
Province using aircraft equipped with 


latest type of Harwell scintillation 
counter. 
Italy Problems of fuel supply and re- 


lated guarantees were discussed recently 
between SENN representatives and J. B. 
Cunningham and H. R. Johnson from the 
UKAEA in connection with the ENSI 
project. 


UK A training course on radiation pro- 
tection in industry was held in Oxford 
from June 30 to July 15. Thirty-four 
people from 11 countries took part in 
the course, which was sponsored by the 
International Labour Office. 

France In spite of widespread reports in 
periodicals to the contrary the GI reac- 
tor at Marcoule was operated during 
April without interruption during 720 
hours at 90 pe of its nominal power of 
40 MW. 

Italy A delegation from the US Atomic 
Energy Commission led by W. K. Davis 
and Clifford Beck recently visited the 
proposed sites for the ENSI and SIMEA 
power stations. 

West Germany Design for a 45,000 ton 
atomic powered tanker has been com- 
pleted by Deutsche Werft shipyard. 
France Completion of 50 MWe reactor 
G2 at Marcoule has been delayed; it may 
not go critical before the autumn. 
Mexico Eleven AEA experts, including 
H. Sheard of the UKAEA are in Mexico 
city to investigate possibility of establish- 
ing technical training centre. 

CERN In view of large number of 
visitors during last year (4229 from 37 
countries) annual report says number will 
have to be limited in future. 





Birthday Honours Owing to the omis- 
sion of a line of type, there was an 
error in last month’s Worldview story 
on the Honours List. The opening of 
the second paragraph should read 
‘Among the CBE’s are E. K. Cole, chair- 
man and managing director of E. K. 
Cole Ltd, G. H. Wilson, chairman and 
managing director of Laurence, Scott & 
Electromotors Ltd...’ 
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REACTOR TEST LOOPS 





3. Testing and commissioning 


By ¥. ©. 


FONTAINE, A.M.1.Mech.E., A.M.LE.E, 


Reactor Services Group, AERE, Harwell 


It may take anything up to a year to test a large loop and put it into 


commission. The third article in this series details the various checks 


that have to be made and the organization of commissioning trials 


THE RELATIVE RESPONSIBILITIES of the loop user, 
designer, commissioning engineer and the operations en- 
gineer must be explained before describing the work in- 
volved in testing and commissioning loops. 

The reactor operations engineer is responsible for the 
continued safe working of the reactor and will only grant 
permission for the in-pile installation of a loop when he is 
satisfied that it will not interfere with safe reactor operation. 
To assist him in this he has the advice of the special com- 
mittee previously mentioned by Everson (NUCLEAR POWER, 
June 1958, p 260). When seeking permission for in-pile 
installation of a loop, the user and his design engineer 
must submit ample evidence that it will operate correctly 
and that the safety circuits will detect any abnormal con- 
ditions that may occur during its operational lifetime. This 
evidence has to be based on certified tests throughout the 
manufacturing and assembly stages and the results of the 
commissioning engineer’s final trials of the completely 
assembled loop and instrument panels. It is wise policy 
to have a clear understanding between designer, manu- 
facturer and commissioning engineer on the provisions 
made for inspection at the time of placing the contract 
for manufacture, as careful inspection and testing at sub- 
assembly stages reduces difficulties during commissioning. 
The commissioning engineer’s interest in the loop there- 
fore begins long before the final assembly. 


Construction stages 

The stage of construction at which a loop becomes an 
integral part of the reactor depends upon the type of 
loop. Some loops have to be completely assembled and 
tested before installation in the reactor. Others may be 
constructed in their final position with the in-pile section 
built into the reactor before trials begin—the PiPPA loop 
in BEPO is an example of this. So long as there is no 
fissionable material in this loop, the in-pile section can 
remain in the core without special cooling. It was there- 
fore possible to build this into BEPO during a convenient 
reactor maintenance period and complete the rest of the 
loop later while the reactor was operating. This was not 
possible for the high pressure water loop in DIDO as, at 
full reactor power, the heat generated in the in-pile pres- 
sure vessel alone is sufficient to require special cooling. 
If this cooling failed, the temperature of the vessel and 
the structure of the reactor experimental hole would rise 
to an unacceptable level. This loop was therefore con- 
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structed and tested before any part was installed in the 
reactor. 

Figure | shows in diagrammatic form the stages of loop 
construction at which cooling becomes necessary and a 
reactor safeguard trip is needed. Loops which must be 
completely assembled before installation in the reactor 
are invariably designed with a hairpin-shaped in-pile sec- 
tion for easy installation and removal—a peculiarity which 
may have been the origin of the term * loop.’ 


Mechanical strength 

In accordance with the arrangements made for inspec- 
tion, the commissioning engineer may wish to witness pres- 
sure tests, inspect welded joints and call for reports on 
radiographic examinations of welds in vessels and pipe- 
work as construction proceeds. He will in any case obtain 
proof that all necessary tests have been carried out and 
that the results are satisfactory. In general, the design 
is based on BS1500 and appropriate inspection called 
for. The commissioning engineer will collect reports on 
inspection of materials and construction, mechanical tests 
and method of stress relief for his own use and subse- 
quently lodge these with the safety engineers. To make the 
best use of the available radiation it is sometimes neces- 
sary for the in-pile section of the loop to be thin walled 
or made from less well known materials, e.g. zirconium. 
The strictest inspection is then called for. 

The commissioning engineer will particularly examine 
the provisions for pressure relief, making sure that there 
is no part of the loop circuit in which excessive pressures 
might be generated. If bursting disks are employed he 
will satisfy himself that the location and method of mount- 
ing are acceptable and confirm that the correct disk is 
fitted. He will check that relief valves are properly set. 


Checking radioactivity 


Connexions between in-pile and out-of-pile sections are 
spiralled through a shield plug to eliminate straight paths 
through which reactor radiation could escape. As joints 
in these loop connexions are hidden in the shielding, 
radiographic record of their quality is asked for even 
when the duty is below the minimum for which radio- 
graphy is demanded in commercial practice. If the pipe- 
work through the plug contains hot fluid, insulation is 
necessary to prevent heating of the reactor biological shield 
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or cooling, and possible freezing, of the fluid itself, e.g. 
sodium and some organic fluids. The designer must com- 
promise as thermal insulants seldom posses good reactor 
radiation shielding properties. Temperature distribution is 
checked during the out-of-pile trial but reactor radiation 
leakage can only be measured after installation in the 
reactor. 

In high flux reactors of the DIDO type the shielding plug 
must form a sealing joint in the experimental hole and the 
air trapped in the hole when installing the loop is replaced 
by purging with CO. or helium. This is necessary as the 
argon content of air becomes radioactive and is a health 
hazard. The in-pile sections are placed in a dummy ex- 
perimental hole and the seal tested. From a standing pres- 
sure of 10 psi CO. the leak rate must not exceed } psi 
per hour. 


Checking leakage 

The pressure tests mentioned earlier prove the mechani- 
cal strength of the vessels but may not guarantee the low 
leak rate so often needed for loops. This is generally on 
account of the health hazard involved, but loop users 
often specify a low rate of loss of fluid in order to preserve 
experimental accuracy. Users also ask for versatility in 
their loops which implies many valves, pumps, heaters 
and instruments, the glands and sealings of which are pos- 
sible leakage paths. These are so numerous in a loop that 
the permissible leak rate from any one of them is very 
small indeed, and its detection and location calls for pre- 
cise instruments and much patience. 

Success in obtaining low leak rates is firstly a matter of 
careful design, followed by a high standard of workman- 
ship and inspection during manufacture and assembly. 
Good design can be negatived by careless handling of sur- 
faces of flanges, O-ring seals and valve seats. To locate 






































small leaks after the total leakage per day had been re- 
duced to 1:5 litres on one large water loop, special humidity 
testing was adopted. It is interesting to note that some of 
the larger leaks in this last phase of the search were 
through fillet and seal welds. These had been radiographed 
but interpretation for this type of weld is always difficult. 
After careful repair, the leak rate during hot running and 
temperature cycling proved to be less than the 200 cc/ 
day specified. Figure 2 shows the simplified circuit of this 
loop and the method of measuring the leak rate. 

Leak hunting on a complicated final assembly is ardu- 
ous and time consuming and when the leak is found it is 
often difficult to seal because of the congestion of neigh- 
bouring components and pipework. Leak testing must 
therefore start early during manufacture and proceed 
through the sub-assembly stages. Methods of leak detec- 
tion are varied and there is often an economic background 
to the choice. Immersion of air-filled components in water 
or attachment of a transparent water jacket to the sus- 
pected surface and tracing the source of escaping air 
bubbles is sometimes good enough. In other circumstances, 
a search with soap solution may suffice, but to be suc- 
cessful the operator must be skilled in applying the solu- 
tion. The more elaborate infra-red gas detection methods 
are in use at Harwell for component testing, commission- 
ing trials and maintenance during operation. Leaks from 
a large CO. loop subjected to frequent temperature cycling 
are located by the use of CO, sensitive infra-red analysers 
and a leak rate less than the required one percent per day 
maintained over periods of months. As the volume is 
small, the permissible leak rate from a joint is less than 
that acceptable for reactors where the ratio of the volume 
to number of joints is much greater. 

Location of leaks by vacuum techniques is standard 
practice for loops which will contain fluids of potential 
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Fig 1 Stages in the construction of two typical loops showing at 
which points cooling and reactor trip safeguards become necessary 


NUCLEAR POWER August 1958 


355 


















































hazard to health, e.g. fission product detection circuits. 
rhere is evidence in favour of designing circuits to allow 
vacuum methods of leak detection during sub-assembly 
stages, even if the final acceptance must be a pressure 
test due to the risk of damage to certain components, 
e.g. electrical insulations which contain varnishes. For 
loops where it is essential to prevent air entering the 
system after final cleaning of the surfaces (e.g. sodium or 
water loops) or where helium atmosphere is used to re- 
duce corrosion effects or for heat transfer reasons, vacuum 
standards are most attractive. For vessels of less than one 
litre capacity the isolation pressure rise measured in microns 
of mercury per second multiplied by the volume of the 


surge 


{ loop | _ tank 
| cooler | 








test 
section 





auxiliary circuit 
(ion exchange ) 






































————— 
[toop ] | sins 4 Te 
[heater | 


Fig 2 Tests for leaks on a high pressure water loop were 
made with this arrangement 





isolating cylinder 


EXPERIMENTAL OPERATING CONDITIONS 
OPEN CLOSED 


Surge tank on dead leg [gas in loop water 


diffuses to surge tank] v2 Vi. Va, WA VS 
2 Loop isolated from surge tank Vi, V3 V2, V4, VS 
3 Degassing loop [gas from loop water 

collected in surge tank] v4, W2_—sVi, «V3, “VS 
4 Absorbing gas into loop [gas in surge 

tank vapour removed to loop] VS, V2 Vi, V3, V4 


LEAK RATE TEST AT OPERATING TEMPERATURE AND PRESSURE 

Leak rate was measured by observing surge tank level and movement 

of the isolating piston when the loop was connected as (2) above. 

Allowance was made for volume changes in the loop and auxiliary 
circuits due to temperature variation 


vessel in litres must not exceed 0-01. For vessels larger 
than one litre the isolation pressure rise must not exceed 
36 microns of mercury per hour. 


Temperature check 

During trials all temperatures are checked and com- 
pared with designer’s estimates. The temperatures of in-pile 
sections of loops in BEPO have a particularly important 
safety aspect. In a reactor of this type, stored energy is 
built up in the core due to radiation effects on the graphite. 
If the temperature of the core is raised significantly above 
the normal operating level there is a possibility that some 
of this energy may be released, raising the graphite tem- 
peratures to an unacceptable level. It is therefore impor- 
tant to ensure that the in-pile section of a loop does not 
cause local heating of the graphite surrounding the experi- 
mental hole. During the out-of-pile trials the temperatures 
of the outside surfaces of the in-pile section are carefully 
checked and further checks are made during in-pile opera- 
tion to ensure that the additional nuclear heating does not 
raise the graphite temperature above the safe level. 


Reliability of components 
Reliability is important to the user engaged on a tight 


experimental programme, but it is even more important to 
reactor operations where interruption of the reactor pro- 
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gramme caused by one loop affects all other users. Reactor 
outage time can be reduced by careful loop design and 
good inspection during construction. Components receiving 
particular attention are heaters, pumps and valves. 


Heaters 

Wherever possible, spare heaters are built in so that 
failures can be made good with the least interruption to 
the running of the loop. All heaters are tested for insula- 
tion to earth and the conductor resistance noted. Heaters 
are run at the rated voltage during trials and the tem- 
perature of the terminations given particular attention. 
‘Tailor made’ heaters have robust end connexions, but 
when standard metal sheathed, mineral oxide insulated 
cable is used, care must be taken with the terminations. 
One method of ensuring cool connexions is to fit finned 
ferrules to the ends of the sheath and reinforce the con- 
ductor by extra wires to reduce the current density. 


Pumps 

A wide variety of pumps are used in loop work. Many 
are of special design and are generally works tested and 
the characteristics obtained. Others are standard models. 
widely used in industry. In applying them to loop work. 
new and sometimes unforeseen problems arise and separate 
trials with similar pumps using irradiated and unirradi 
ated fluid are often necessary to discover the reasons for 
failure. For instance, rubber diaphragms are rapidly 
attacked by some active gases and fail early in use. 

It is not unknown for loops to fail test due to inade 
quate flow in important cooling circuits. The complex 
shapes of cooling jackets and pipework, especially in the 
in-pile sections, make calculation of pressure drop diffi 
cult. Furthermore, damage to pipework may occur during 
assembly. Tests for pressure drop at required flows are 
carried out at various stages of assembly and the results 
checked against the known available head. 


Valves 

Valves are a frequent source of trouble. Care in assem 
bling O-rings, protection of them by sheathing spindle 
threads over which they must pass and the application of 
a smear of silicone grease to encourage sliding and pre 
vent rolling help toward reliable service later. Selection 
of the right size of handwheel reduces risk of seat distor- 
tion and high stress at the body joints. Having considered 
thermal stresses in the spindle and body set up by tem 
perature changes, the designer may give special instruc 
tions for lagging. This point must not be overlooked dur- 
ing commissioning. Rubber O-rings are an excellent gland 
seal but impose a limitation on operating temperature of 
the gland position. Checks on gland temperatures are an 
important part of commissioning work as over-heating 
causes rapid deterioration of the rings. 

General cleanliness of the loop surfaces is important 
and the removal of brazing fluxes essential to avoid corro 
sion, which is often aggravated by nuclear radiation. The 
commissioning engineer will inspect the in-pile section 
carefully before installation in the reactor. 


Instrumentation check 

Trustworthy instrumentation which gives a clear indica 
tion of what is happening in a loop makes operation easier 
and assists in the correct diagnosis of fault. 

Commissioning work begins with checking that each 
instrument functions as the maker claims. Tests vary from 
simple checking of indicating meters to certified calibra 
tion of instruments where accuracy is important for ex 
perimental use or safety reasons. Particular attention is 
given to flow switches and pressure switches in safeguard 
circuits, making sure that the set point can be maintained 
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after repeated action and that operation of the switch is 
not sensitive to vibration of the sort likely to be encoun- 
tered at the final installed position. 

The engineer will check that orifice plates and venturis 
are correctly installed so that the claimed accuracies of 
flow measurement can be expected. He may rely on 
maker's calibration charts for the associated flow measur- 
ing instruments and pressure gauges, at the same time 
confirming that the fluid used for calibration will not 
produce harmful effects when the instrument is used in 
the loop. For instance, oil calibrated pressure gauges are 
unacceptable for water loops intended for refined chem- 
istry experiments, unless subsequent thorough cleaning is 
possible. On the other hand he may elect to check the 
calibration. Flow instruments are usually calibrated at 
standard conditions of temperature and pressure, but may 
be ordered with scales marked in units of mass or volume 
flow at either standard or working conditions. On at least 
one occasion, misinterpretation of the requirements caused 
loss of valuable experimental time. Indicators should be 
clearly marked and where there is doubt as to the units 
employed a calibration check is made. Pressure difference 
cells should be mounted in a cool position and fitted with 
buffer cells when used for measuring the flow of high 
melting point fluids such as organic coolants. The buffers 
must be left connected to the p.d. cell during calibration. 
The working pressure of the cells is the same as that of 
the fluid in the loop and some have been found to be pres- 
sure sensitive. In fairness it must be recorded that the 
pressures at which this was significant were above those 
normally recommended for that type of cell. 

The positioning and fixing of temperature measuring 
devices is another field for careful inspection and check- 
ing. Mercury and resistance type thermometers are used 
but thermocouples are more common in loop work: 
usually iron-constantan and chromel-alumel, either glass 
fibre insulated or metal sheathed with mineral oxide insu- 
lation. The latter type is preferred for in-pile use. Brazing 
the conductors to the sheath at the hot junction prevents 
gas leakage through the insulation and loss of dielectric 
resistance due to moisture absorption, but it slows the 
response of the couple to temperature changes. Particular 
attention must be paid to the size and method of fixing 
the hot junctions when accurate measurements for heat 
transfer experiments are required. The presence of trace 
heating* or furnace windings round the heat transfer sec- 
tion of a loop raises special problems. The metal sheath of 
the thermocouple, passing through the heater to points 
on the loop, forms a heat conducting path and can easily 
lead to false readings. The necessity for checking that the 
instruments are correctly calibrated for the particular type 
of couple and that these are correctly connected appears 
obvious, but mistakes occur and a re-check at commission- 
ing time is advisable. 


Trips and warning circuits 

The commissioning engineer is responsible for ensuring 
that all safeguard circuits are working satisfactorily and 
that all trips and warnings are correctly set. During the 
commissioning all interlocks for ensuring correct opera- 
tional sequence are checked and trip actions are demon- 
Strated by simulating the faults as closely as possible. 

An example of this work is the calibration of the surge 
tank level indicator of a high pressure water loop and the 
setting of warning, trip and feed pump interlock actions 
associated with this instrument circuit. In this loop, pres- 
sure is maintained by a steam ‘ blanket’ formed by boiling 





*Trace heating is the name given to methods of wrapping heaters around 
Pipework to maintain an elevated temperature--e.g. for loops containing high 
melting point fluids. 
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Calibration of surge tank level indicator and warning 
set points for a high pressure water loop 
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Fig 3 In a high pressure water loop, pressure is maintained 
by steam from controlled-temperature boiling water in the 
surge tank. Calibration of the tank level indicator is per- 
formed at atmospheric pressure and temperature with the 
arrangement shown above. The relation between the tank 
level and the p.d. cell signal under working conditions can 
be calculated knowing the density of surge tank water under 
those conditions 


NOTE 1 The signal from the pressure difference cell is maxi- 
mum when water level in the surge tank is at lower 
tapping point and decreases as level rises. Reversing 
mechanism in display instrument converts movement 
to conventional left to right indication for rising level. 


NOTE 2 Warning set points are adjusted during calibration at 
atmospheric conditions. High level warning to prevent 
overfilling and bursting of pressure relief disk is set 
with respect to operating conditions—point X 
Low level warning is set with respect to ‘cold condi- 
tions’ to ensure heater protection during start-up— 
point Y. 
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water at a controlled temperature in the surge tank. 
Figure 2 shows the simplified circuit, the pressure sensing 
device and heater control being omitted for clarity. Figure 
3 shows the surge tank level measuring arrangement and 
method of calibration. The calibration is carried out at 
atmospheric conditions of temperature and pressure, the 
relation between tank level and signal from the pressure 
difference cell at working conditions being calculated from 
a knowledge of the density of surge tank water at those 
conditions. In figure 3 the high and low level warning 
points only are shown, but in practice there will be others 
for tripping the heaters and starting and stopping the make- 
up water pump. 

All settings are made during the atmospheric calibra- 
tion. The low levels are for protection of the heater and are 
associated with * cold * conditions. The level of water during 
calibration is therefore the true level below which the 
water must never fall under any conditions. The high 
levels are to prevent overfilling. The instrument signal 
at which these operate must therefore be obtained from 
the calculated curve for operating conditions. The cali- 
bration water level is therefore lower than the safe level 
above which the water must never rise. 


Commissioning trials 

Progress towards completing the commissioning is more 
assured and often swifter if minor faults are ignored and 
the trials pursued until no further information of value 
can be obtained. The loop is then shut down, repaired 
and modified and trials continued until satisfactory per- 
formance is fully demonstrated. 

Working to this policy it is seldom necessary to shut 
down for alterations more than twice, but to achieve this 
standard a well considered schedule of detailed trial in- 
structions must be available and clearly understood by 
all members of the team before trials begin. Operational 
programmes for extensive trials of complicated loops often 
include schedules showing the correct setting of valves at 
the beginning of the more important tests. During trials 
all events must be faithfully recorded in the log, mea- 
surements accurately noted and regularly scrutinized by 
the team leader. The current state of the loop must be 
clear to every one at all times, so that each step in the 
programme is taken in the full knowledge of all that it 
implies. When faults arise which prevent pursuit of one 
test, the programme is changed to alternative tests which 
can be beneficially carried out before circumstances enforce 
a shut down for repair. The need for repairs and altera- 
tions are noted as the programme proceeds and arrange- 
ments made without delay for the supply of replacement 
parts. A list of the work is built up so that the most 
advantageous date for shut down can be chosen, or when 
an enforced shut down occurs, a repair and modification 
programme of known content can be started without delay 
and a realistic date for starting further trials given. 

As operational teams are on shift work, up-to-date re- 
cording of valve movements by coloured pins on a flow 
sheet and the prominent display of the current condition 
of the loop on a state board is recommended. These aids 
and the detailed operational instructions reduce the risk 
of ambiguity when orders are issued and information 
passed from one shift to the next. 

During the final stages of the trials the draft operating 
manual is checked by carrying out the drill as written, 
any necessary alterations are noted and the corrected 
draft sent for print. 

Trials of a large high pressure water loop include pre- 
paration of make-up water, filling and venting the loop. 
bringing it to working pressure and temperature ; instru- 
ment checks on the indicators, recorders and the response 
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of controllers; functional check of all trips and warning 
circuits by simulation of fault conditions ; chemists’ checks 
on the functional performance of sampling, degassing, 
absorbing and purification circuits; engineers’ pressure 
tests after repairs, checks on blow-down, pump perform- 
ance, valve behaviour and leak detection. A typical pro- 
gramme for such a loop would be about five weeks run- 
ning followed by a fortnight shut down; further trials 
for a month with a ten day shut down to complete all 
outstanding work before a short hand-over trial and final 
checking. Installation in the reactor is followed by a short 
trial before fissionable material or other test samples are 
loaded. 


Provision of spares 

The contract for manufacturing a loop includes the pro- 
vision of spare parts for repair and maintenance pur- 
poses. All spares are inspected and tested by the com- 
missioning engineer, labelled, recorded and stored in a 
convenient place together with a * first-aid’ tool kit. 


Documents and reports 

There must be an experimental programme and a clearly 
written operations manual for each loop. An up-to-date 
set of drawings, a list of spares, .all test certificates and 
trials reports are filed for record. Copies of the commis- 
sioning engineer’s report on the loop are sent to the safety 
committee and the chief of reactor operations by the user 





Shown here with the guard tube removed during commis- 

sioning trials, this is the in-pile section of an organic loop 

used in BEPO for heat transfer studies. At this stage the 

hairpin tube had been wound with the trace heating and 
lagged between the square insulating supports 


in support of his request for installation in the reactor. 
If this is granted, all work is checked and reported to the 
reactor operations engineer as installation proceeds. 

Of only slightly less importance are the reports to de- 
signers and users on the shortcomings found during com- 
missioning of their loops. Discussed at regularly held 
meetings these can be considered as a quality control fea- 
ture of commissioning work. 

In conclusion it will be seen that the test and commi-- 
sioning engineer’s association with a loop extends over a 
long period—as much as a year for a large one. It starts 
when the first arrangements are made for inspection, cul- 
minates in comprehensive trials of the completed loop 
and is satisfactorily ended when he hands over a loop of 
proven safety and reliability for useful operation. 
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Accuracy, stringent cleanliness and rigorous inspection 
g 


were essential during manufacture of Britain's 


most ambitious reactor experiment 


Fabrication problems of the 


Dounreay Fast Reactor 


by P. K. RICHARDS, B.Sc, (Eng), A.M.I.Mech.E. 


John Thompson Water Tube Boilers Ltd 


THE FAST REACTOR now nearing completion at Doun- 
reay will use highly enriched fuel, and therefore has a 
small core with a correspondingly high heat rate. The 
reactor vessel is relatively small but very congested, and 
the cooling circuit has been designed for the use of liquid 
sodium or liquid sodium/ potassium, which are the most 
suitable coolants both from the heat transfer and neutron 
absorption point of view. 

There are certain basic requirements of liquid metal 
coolant circuits for nuclear reactors which affect not only 
the design but also manufacturing methods and techniques. 

Sodium and potassium are intensely oxygen-avaricious, 
so that an important requirement is that the coolant cir- 
cuit must be maintained free from harmful amounts of 
oxide. By using stainless steel, by de-scaling after heating, 
and by blanketing with inert gas during welding, oxide 
formation during manufacture can, however, be kept to 
a minimum. Owing to their affinity with oxygen liquid 
metal coolants have an intense reaction with water, and 
violently attack all organic compounds. Precautions must 
therefore be taken to keep the coolant away from all 
possible contact with materials. This means that, 

1 All internals must be degreased, free from dirt and 


thoroughly dry. (The drying also helps to reduce the 
formation of oxides.) 


te 


Heat exchangers must be designed so that in the event 
of a leak occurring there is no possibility of water 
sodium contact. An alternative approach to this prob- 
lem is to allow sufficient volume within the circuit to 
cater for the rapid increase in pressure caused by the 
reaction during mixing, but this has not been applied 
to the Dounreay design. 

3 Oxygen-containing compounds within the vicinity of the 
sodium circuits must be kept to a minimum. In prac- 
lice this requirement cannot be completely met and 
some oxygen-containing material—lagging. for example 

cannot be completely dispensed with. 


Liquid metals have the property of causing mass trans- 
fers in the containing pipework and vessels. This means 
that under certain circumstances they dissolve metal in 
areas of high temperature and precipitate it in areas of 
low temperature. Mass transfer is accentuated by impuri- 
ules—particularly oxide—and this again is an added reason 
for stringent cleanliness. 

All materials and workmanship in a liquid-metal-cooled 
reactor must be of the highest standards and capable of 
Inspection to prove that this is so. This means that every 
item must be thoroughly inspected and tested and the de- 
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sign so arranged that available inspection tools can be 
utilized. Thus, welds must be designed so that they can 
be x-rayed or gamma-graphed; fillet welds on pressure 
parts must be avoided. 

All containment vessels must be subjected to the normal 
hydraulic type of test—mainly to prove the strcngth—and 
also to searching leak tests. This also has a bearing on the 
design and fabricational methods, as it must be possible 
to test sub-assemblies before they are built into main 





Fig 1 Formed from 4 in. stainless steel segments, the 

diaphragm plate was machined after assembly to produce 

the welding lips for the pipes—larger ones house the control 
rods, others immersion heaters and instruments 


assemblies and thus become inaccessible. Further, the 
possibility of a leak during operations cannot be entirely 
excluded, and suitable containment vessels and leak jackets 
must be provided. By this means, a leak should not con- 
stitute a hazard and its nuisance value should be minimal. 

Having considered the underlying principles, the manu- 
facture and erection of the Dounreay Fast Reactor fol- 
lowed a logical pattern. 


Reactor vessel 


The DFR reactor vessel comprises an upper section con- 
taining the graphite shield and control rod mechanisms 
etc., and is separated from the cooling circuit by a pres- 
sure-tight diaphragm, the main body of the vessel in which 
the core is situated and through which the primary coolant 
flows, and the leak jacket. The vessel is closed at the top 
by removable rotating covers which serve the dual role 
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of positioning the fuel charging mechanism and of shield- 
ing. 

Sectional views of the reactor vessel have already 
appeared in NUCLEAR POWER (June 1957), and it is assumed 
that the reader will be generally familiar with the extreme 
complexity and compactness of the internals. 

In order to be able to manufacture the vessel at all, 
it was necessary to draw up a complete planning proce- 
dure showing every stage of manufacture from item to 
sub-assembly to incorporation in the main assembly. It 
was necessary even to show subsidiary operations such as 
rough machining, intermediate heat treatment, final 
machining etc., as unless the operations were carried out 
in their correct sequence, it was physically impossible to 
carry them out at a later stage of the assembly. 
Diaphragm plate made first 

In general, the upper section of the reactor vessel was 
constructed first, as this operation formed the key to the 
dimensional accuracy on the vessel as a whole. Apart 
from the manufacture of individual items which could be 
carried on independently of the main assembly, the first 
piece of the vessel to be fabricated was the diaphragm 
plate (fig 1). This plate was formed from stainless steel 
plate approximately 4 in. thick, built up from a number 
of segments and then finally machined on upper and 
lower surfaces in order to produce the welding lips onto 
which the vessel walls would be welded and also the 
various tubes and pipes shown, In the photograph some 
of these connexions have already been made; the larger 
ones eventually form the housings for the control rods 
and their operating mechanisms, whilst the smaller ones 
are for immersion heaters (to prevent freezing of the liquid 
metal) and for various instruments. 

A close degree of accuracy of position and straightness 
was required on all these tubes, particularly on the con- 
trol rod tubes. Weld shrinkage, however, was considerably 
greater than the permitted tolerance and considerable dif- 
ficulty was met in obtaining the required degree of accur- 
acy. In practice this was obtained by final machining after 
completion of the upper section. 

The fabrication and assembly of the lower portion of 
the reactor vessel together with its leak jacket followed 
more conventional methods for this class of work insofar 
as access was not so severely limited. The same standard 
of workmanship and inspection was naturally adopted as 
for the upper section, and also the dimensional accuracy 
called for was very much higher than for normal pres- 
sure vessel work. The degree of accuracy stipulated and 
obtained was within 0°1 pe of circularity, within 0:03 pc 
alignment of the tubes and almost perfect concentricitv. 
Fabrication and assembly of the two rotating lids will not 
be described, as these followed similar methods on a 
smaller scale to those adopted on the vessel. 

In spite of the dimensional accuracy checks which had 
been taken, it was decided not to risk any possibility of 
error, and the roller-mounted rotating lids were assembled 
in the vessel at the works and rotational tests carried out. 
It was found that, despite the weight (vessel plus lids 
approximately 45 tons) the lids could be rotated almost 
by hand. 

Figure 2 shows the finished vessel after these tests had 
been completed being loaded on to the transport frame. 
It was essential that the accuracy which had been obtained 
should not be lost by distortion during transit, and there- 
fore a robust frame was especially designed, prepared and 
strength tested with a dummy load, to ensure that there 
was no possibility of damage or distortion. 

The primary heat exchangers of DFR are of a relatively 
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simple coaxial tube design. The primary coolant—which 
becomes radioactive during operations—flows through 
the inner tube of approximately 4 in. diameter and the 
non-active secondary sodium fills the annulus between this 
and the outer 6 in. tube. Throughout the design provision 
was made for the full radiography of all welds. Branch 
connexions are made by means of extruded stubs or push- 
outs to which the branch pipes are welded. 





Fig 2 After tests the completed vessel was lowered on io 
a specially designed transport frame to prevent damage or 
distortion during its journey from Wolverhampton 


Similar standards of welding were required using argon 
gas backing through the tubes whilst welding was taking 
place from the outside. Welds in the inner pipe were 
x-rayed in every case before completing the welding of 
the outer. Outer pipes had to be assembled before the 
welding of the inner pipes could take place, as it was 
impossible to assemble them afterwards. All welds had 
to be x-rayed before completion of the outer walls of 
the circuit, as it would not have been possible to repair 
any defects located. 

Radiography by double-wall technique 

X-ray photographs were taken with the machine point 
ing obliquely to the weld, the film being placed on the 
opposite side of the pipe. By suitably angling the x-ray 
head, it was possible to obtain a radiograph without the 
image of the weld on the inner and far side of the pipes 
being super-imposed. Only a portion of the circumfer- 
ence was however in focus and additional shots had to 
be taken at various angles in order to get a complete 
record of the entire circumference. Should leakage of 
primary coolant into secondary circuit occur, then this 
would be immediately detected because of the increase in 
radioactivity, and no serious problems would arise. Simi- 
larly, leakage into the leak jacket would not cause any 
hazard. 

The necessary cleanliness of the heat exchangers and 
inter-connecting pipework was obtained in the works by 
pumping an emulsifying detergent through for degreasing 
and then a solution of nitric and hydrofluoric acid to re- 
move all oxide. The final cleaning operation was carried 
out after all fabrication was complete, but the extent of 
this cleaning was kept to a minimum by giving separate 
treatment to any sub-assemblies which were heavily scaled. 
due to hot working, or otherwise contaminated. This 
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separate treatment was desirable in order to avoid the 
possibility of ‘heavy * cleaning in the final stages leaving 
partially dissolved deposits in inaccessible positions. The 
cleaning operation was of the same type as already des- 
cribed, but using stronger solutions and where necessary 
mechanical scraping or brushing. 


Boiler tubes five in one 

The secondary heat exchangers were not so straight for- 
ward as the primary’s, having been designed so that any 
leakage of either the liquid metal or boiler tubes did not 
allow sodium and water to mix. The build-up of secondary 
heat exchanger elements is shown in figure 3 all elements 
of which had the same principle—there being economizer 
section carrying water only, boiler section carrying a mix- 
ture of steam and water and superheater carrying steam 
only. The only difference in the actual detail was that the 
diameter of the central steam- or water-carrying tube was 
varied according to the desired flow velocities through 
that section of the circuit. 

Of the group of five tubes shown, the four outermost 
were in every case the liquid-metal-carrying tubes. It will 
be immediately apparent that despite the obvious good 
qualities of liquid metals as heat transfer media four tubes 
are required to supply heat to only one boiler tube. This 
arrangement is dictated by the necessity for maintaining 
the design temperatures with a reasonable size of liquid 
metal circulating pump. Basically, the specific heat of the 
liquid metal used is only about one quarter of that of 
water, then a practical design automatically follows along 
the lines shown. Fortunately this disadvantage which does 
add appreciably to the cost is more than balanced by 
the extremely high heat transfer rates permitting a corres- 
pondingly smaller total heating surface. The final result 
is, therefore, an extremely compact boiler plant (fig 4). 


Bonding by copper laminations 

Referring again to figure 3, the heat-exchanger elements 
are constructed from straight lengths of stainless steel 
tube, making up the two circuits, and the heat transfer 
material for conveying the heat between them. Experimen- 
tal work was carried out using different heat transfer 
material, methods of bonding and methods of fabrication, 
but it was found that the present design was the only one 
which gave consistently satisfactory heat transfer results, 
when the manufacture had taken place under practical 
engineering conditions. 

The stainless steel tubing was drawn to tolerances 
approximately one quarter of the normal commercial 
tolerances in order that there should be a reasonable fit 
in the copper laminations. The tubes were degreased and 
abrasive cleaned, and then wrapped with brazing foil. 
The foil was designed to form an effective bond between 
the stainless steel tube and the copper lamination. Its 
primary melting point had to comply with the following 
requirements: First and foremost, it should be below that 
which would harm the physical or metallurgical proper- 
ties of the stainless steel, i.e. 1050°C or less. Secondly, it 
should be below the point at which the copper softens 
sufficiently to cause deformation during brazing, i.e. 850°C 
or less. Although this latter is actually the limiting tem- 
perature from a fabricational point of view, the first was 
the vital one as far as safety of operation was concerned. 

Silver was found to be a suitable material but was re- 
jected owing to its cost and finally a manganese alloy in 
the form of foil was proved to be the ideal practical 
choice. The foil was wrapped around the tubes which 
were then fed through batches of copper laminations. 
These laminations had been accurately jigged and stamped 
on closely controlled dimensioned dies. 

The practical difficulties of producing suitable jigs for 
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batching the laminations and feeding the tubes has been 
rather lightly dismissed, but the reader will appreciate 
the problem of feeding five tubes through nearly 1000 
laminations and repeating for six pairs of heat exchangers 
each containing twenty-one tube assemblies each con- 
taining 11 elements. 

After assembly, dies were drawn through the tubes to 
expand them to fill the clearance which had to be left to 
allow for practical assembly and to obtain in every case 
good physical contact. It is not perhaps generally known 
that stainless steel is more difficult to manipulate in this 
way than, for example, mild steel, It was necessary to ex- 
periment to obtain a suitable design of die which gave 
the desired expansion and did not scour the tube or sieze. 
Lubricants were available and already in use by the tube 
makers for drawing stainless steel tube and these were 
made use of as they could be readily removed without 
leaving traces of harmful elements on the tube walls. 
Finally, the elements were furnace brazed under inert gas 
conditions, the latter to improve the quality of the braze 
and to avoid the general oxidation of the circuit. 

The only final inspection method which would actually 
prove that the heat exchanger elements were satisfactory, 







copper laminations 


brazing foil 


emma,” 


| 


steam/water tube 


Fig 3 The secondary heat-exchanger elements comprise a 

bunch of five stainless steel tubes, bonded together with 

brazed-on copper laminations to provide the heat transfer 

medium. Four outer liquid metal tubes serve one steam/ 
water tube in the centre 


was an actual heat transfer test. No other non-destructive 
test—or, for that matter, destructive test—would give any 
proof that the elements would give the required perform- 
ance in service. A practical range was set for maximum 
and minimum temperatures, maximum and minimum 
clearances, thickness of brazing foil and so on, to which 
it was considered feasible to work. Samples were then 
deliberately made at each end of the scale of limits and 
then tested for heat transfer. These experiments indicated 
that there was sufficient latitude in the process to allow 
a practical manufacturing procedure to be drawn up. 
However, it was still considered necessary to have some 
final means of checking to ensure that there was no deteri- 
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oration of standard, as it was so difficult to inspect such 
nebulus conditions as, for instance, standard of cleanliness. 
A percentage of the manufactured tube elements were 
tested during the course of production on a heat transfer 
rig using liquid sodium, Consideration was given to the 
simple method using steam for carrying out heat trans- 
fer tests, but it was only by the use of liquid metals that 
the extremely high heat transfer rates could be obtained 
which were sufficient to show up any defect in the bond- 
ing. 

The primary heat exchangers together with all associa- 
ted pipework and vessels were erected inside the concrete 
vault within the 135-ft dia. containment sphere. Owing to 
the congested working space in the vault it was necessary 
to draw up a very complete erection schedule and a true- 
to-scale model was built. All the parts were assembled in 
such a way that they could be erected in the same manner 
as would be carried out at site. The model was built up 
and stripped down several times in order to decide on the 
best methods, and these were then incorporated in the 
Site Planning Procedure in complete detail. Not only 





Fig 4 Boiler plant is very compact—only seven secondary 
units like this one go to form a complete heat exchanger 


did this show the manner in which the equipment was 
being erected, but also how this material was to be stored 
within the vault prior to true erection commencing. 

The storage of all parts within the vault was compli- 
cated by the fact that, except for small items, every piece 
of equipment had to be lifted to about 150 feet from the 
ground, lowered through a temporary opening left in the 
top of the sphere and then through the similar opening 
left at the top of the concrete vault. The general proce- 
dure with components was to store at the bottom of the 
vault those parts which would be erected last, then erect 
temporary scaffolding at a suitable level above this stored 
equipment, and then stow on the next stage of assembly. 

The central structural steelwork (which in due course 
would hold the reactor vessel) was then assembled. Erec- 
tion then proceeded logically, working from the top of the 
vault downwards, stripping away temporary scaffolding 
en route. 

At this stage, the reactor vessel itself was lifted from its 
transport cradle, suitably arranged near the base of the 
sphere, and lowered through the access opening in the 
top of the sphere. It was not lowered directly into its final 
position however because the clearances were so small 
that it was not considered practicable to accomplish this 
with the vessel on the end of 80 ft of cable from the der- 
rick head. It was, therefore, transferred from the main 
lift to a secondary lift of temporary construction and from 
this solid structure and in the absence of wind affects, the 
vessel was lowered into its final position. 

Inspection and testing of all parts also had to be car- 
ried out in stages. Final leak tests were performed using 
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halogen gas detectors. These were found to be eminently 
suitable for the task, despite the necessity for ensuring 
absence of leaks from temporary joints which would have 
given a false ‘leak condition’ within the close confines 
of the vault. 


X-ray problems overcome 

Concern had been expressed before the commencement 
of the manufacture owing to the large number of x-rays 
which had to be taken both at works and at site. Gener- 
ally, at works the problem was overcome simply by pro- 
viding a sufficient number of sets and space for them to 
work without risk to personnel. On the reactor vessel 
itself, where 3750 x-ray photographs were taken, it was 
more a question of time rather than numbers of sets be- 
cause, as a rule, it was only possible to x-ray one part 
at a time. At site, the problem arose in a different form 
as, in order to meet the construction programme, it was 
necessary for men to work continuously within the vault 
in close proximity to x-ray apparatus. It was feared that 
it would be quite impracticable to work under these con- 
ditions, which were exaggerated by the reflexions of x-rays 
back by the concrete walls of the vault. However, after 
investigation a suitable design was developed of a lead 
muff, and this permitted work within 6 ft whilst x-rays 
were being taken and without fogging the film. 

The work in the secondary heat-exchanger building (or 
boiler house) did not have the special problems associated 
with the vault and erection followed what is now becoming 
a normal technique for nuclear power stations, i.e. strin 
gent cleanliness, high standards of workmanship with very 
detailed inspection to prove efficiency. 


Collaboration with AEA 


The construction of the Dounreay fast reactor has set 
the picture for the friendly collaboration between the 
Atomic Energy Authority and Industry. The overall de- 
sign of the vessel and the liquid metal portion of the heat- 
exchanger circuits was entirely carried out by the Author- 
ity. The detailed design was established in conjunction 
with the manufacturing company to suit techniques avail- 
able and other practical considerations. Whilst the Atomic 
Energy Authority accepted the overall responsibility for 
the design they did take advantage of all available spe- 
cialized knowledge and where methods did not exist, 
suitable for the type of construction required, they called 
for experimental and development work to fill the gap. 

The overall design of the steam and water carrying 
parts, i.e. the boiler side of the heat exchangers, was the 
responsibility of the contractor who had long experience 
of the design and manufacture of conventional boiler 
plant. However, the detailed design of these parts was 
in every case to the satisfaction of the Authority who 
specified the special technical requirements to be met. 
Quoting the secondary heat exchanger for example, this 
consists of both liquid metal and ‘a boiler part’ so that 
full cooperation between the two parties was essential. 

It would be untrue to say that there have not been 
difficulties in carrying out this undertaking of developing 
and building (generally at one and the same time) a novel 
design of plant different to anything ever built before. It 
is, however, clear that it is possible for a nationalized 
body such as the Atomic Energy Authority, and a private 
contracting firm to work harmoniously together each con- 
tributing in its own way to the satisfactory conclusion. 
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Heat extraction 


in power reactors—3 


hy G. BOXER, Ph.D 


Senior lecturer in applied thermodynamics, Birmingham College of Technology 


In the third of a series of four articles, Dr Boxer deals with 
the effect of axial heat conduction along the fuel elements. 


IT IS NOW NECESSARY to examine the effects of axial 
heat conduction on the axial distribution of temperature 
in the fuel elements, sheathing and coolant. In this case it 
is more convenient to begin with the coolant temperature 
distribution and to relate this firstly to the sheathing 
temperature distribution and then to the fuel elements 
themselves. 


Axial temperature distribution in primary coolant 


(a) Definition and meaning of radial and axial form factors 
Figure 2 of last month’s article (p 324) shows the prin- 
cipal dimensions of a reactor core with its extrapolated 


boundary at which the neutron flux is just zero. 


Let R maximum heat rating at the core centre 0 and 
D, the extrapolated core diameter 
a — b 
BP. /2 I 
then R R,, J, (ar) cos bz (1) 
Definitions 
x, radial form factor 


maximum rating in a transverse plane 


average rating in the same plane 


Now the average rating in a transverse plane 


D2 
Ry cos bof 2xr Jo (ar) dr 


D/2 
[ 2xr dr 
R, cos bz J, can] 
a 


r2 | .- 
2 %% 
4 


Ry cos bz J, (aD/2) 
Da 


R, cos bz aD 





Hence x, 
R, cos bz 4 J, (aD/2) 


Da (2) 


Equation (2) shows that a, Is independent of the plane 
chosen and is constant for a given reactor design. 


4J, (aD/2) 


Similarly the axial form factor «x. is defined as 


maximum rating in a channel (axially) 


average rating in that channel (axially) 
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Now maximum axial rating=R, J, (ar) (since cos bz=1) 
+ I 

2 

and average axial rating Ro Jo on f cos bz dz 

—L 


and thus «: — (3) 


+ 
Nol~ 

















Fig 1 Central coolant channel configuration 


Thus average rating in the core is given by 


R, 
Fe ae ae (4) 


&r oF 


(b) Coolant temperature distribution 

Considering conditions in the central channel (figure 1), 
where r = 0 and J, (ar) 1, we may say 

heat output of the fuel element up to section z is given by 


f, m Roy cos bz dz 
l 


or from channel inlet (at — L/2) up to section z 


m Ro bL 
—— (sin bz + sin ——) 
b 2 


where 1 mass of fuel per 


unit length of element. 


heat output of element 
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Now the heat absorbed by the coolant up to section 
z=AGC,@7 - fT, 


where A flow area for the coolant 
G mass velocity = p, 
T bulk mean coolant temperature at section z 


T, = bulk mean coolant temperature at channel 


inlet, i.e. at z L/2 


Now if p fraction of the total heat produced by the 
fuel element which is actually absorbed by the coolant 
(the remainder being lost by radiation from the ends or to 
the moderating system), then p is generally taken as ap- 
proximately 0°95. 


Thus at channel outlet ( where z Rich 2 y 


and 67 T. — T; coolant temperature rise in channel 


pm Ro bL 
or Or - 2 sin - (5) 
A G ¢ p.b 2 
Oy 
and in general T — 7, [ | (sin bz + sin bL) 
2 sin bL 
- 2 
2 
I sin bz 
or—f, 67 ——_— | (6) 
— sin bL 
? ‘e 


temperature 


Fig2 Axial coolant temperature and heat output distributions 


Figure 2 shows the axial distribution of (T — T,) against 
z together with the axial heat output distribution. 


Axial temperature along the surface of the sheath 


If the can surface temperature is 7, and temperature dif- 
ference from can surface to coolant is 6,, then 


Ts = T + 4c at any section z 
Q q qocos bz 
where 66 = — = — = —— (7) 
hA h h 
v [i) 
The maximum value of 6c is 8c¢9 where 8c = — 
hy 


and we may assume that §¢ = 4, cos bz approximately. 
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This assumes also that A is constant along the channel. In 
addition h, is the local coefficient of heat transfer between 
the sheath surface and the coolant at mid-channel. 


Thus on this basis Ts T + cg cos bz 
Or sin bz 
or Ts T, — 1 -} - Acg COS bz 
2 sin bL 
“ 


By differentiating and equating to zero for a stationary 
value we can obtain a value of 7, (maximum). 


Thus d7; 87, bcos bz 
Negb sin bz 0 fora 
dz 2 sin dL stationary value, 
.. 
,: 
O7/2 
giving tan bzmax (8) 
Qc, sin bL 
» 
(9) 
7 cosec*bL 28co 
and also Tsmax = 7, + — | 1+ mame Geil 
2 \ y OT 





The full derivation of equation (9), Ginn’s equation for 
the maximum sheath surface temperature, is given in the 
appendix to this article. 


The variation in the can surface temperature and its 
relation to coolant temperature is given in figure 3. It can 
be said with reference to figure 3 that 


a. maximum value of 7; (point P) occurs generally at about 
0°65 L from the inlet 


b. §cg is proportional to gg/v°°8 (since Ag is proportional to 
v?’8) and also 67 is proportional to 1/v (equation 5) 


c. thus from equation (8) tan bzmax is proportional to v-°™. 


In other words as the velocity of flow v decreases, 
tan bz,,,, increases, or with increase of fluid velocity, point 
P moves to the right in figure 3. This argument assumes 
that the change of density along the channel is small 
compared with other changes and that therefore velocity 
can be replaced by mass flow. 


Axial temperature distribution along fuel element axis 
T; = fuel element axis temp2rature = Ts + 4s 6, by 
definition or T; Ts Qcg COS bz + bz Hq cos bz 


where by previous reasoning 


6, = Ha? and 0s = 2 9; ko In b 
4k, ks a 
Thus 7; T + 6c + Os + Of¢ T + Ccos bz 
where C = constant = 6¢9 + 959 + 90 


Thus rewriting the’ general equation for 7, in terms ol 
T, we can say, 


67 rl + sin bz 
Ty = T, + | — | 4 C cos bz 
2 sin bL 


2 
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and rewriting Ginn’s equation 


07 cosec2bL -++- /2C 
Treany = 11 + — Hl / -- ( )] (10) 
2 V Z 67 


where equation (10) is the modified form of Ginn’s equa- 
tion for the maximum fuel element temperature. 
\lso we may say by similar reasoning 
0; 
tan bzmax : - 
2C sin bL (11) 


Design example on a water-cooled reactor system 

The following typical design calculation is given to 
illustrate the way in which a substantial part of the fore- 
going theoretical treatment is used. The method of 
analysis is as follows. 
1. Certain parameters are fixed at the start of the calcu- 
lation presuming that the values of these parameters are 
determined by factors other than those dealt with in the 
following calculation. 
2. Thus we may consider a circular uranium fuel rod of 
| inch diameter, which is contained in a zirconium sheath 
of 0:040 in. thickness. A coolant annulus of 0-100 in. is 
appropriate together with a value of R,,,, of 12 mW/T. 
3. Let us suppose that the values of 7, and 7, for the 
coolant are 200°C and 235°C respectively, to satisfy the 
requirements of the external circuits and that by the core 
design selected we have a value of x. of 1°5. 
4. If the coolant selected is heavy water then it will be 
necessary to have information on its properties to deter- 
mine the quantity J. This information is presumed to be 
available. 
5. A value of 18:9 g/cc is assumed for the density of 
uranium, the fuel element material. 
6. The system is to be pressurized for heat transfer con- 
siderations to 1,350 psi. 
7. By means of the following calculation we now deter- 
mine the values of 7,,,,, and T,,,, and check that in fact 
these values are permissible, bearing in mind the metal- 
lurgical limitations imposed on the design. 


Step 1 Mass of uranium per unit fuel rod length 


m e oy =x I x Tee 95°6 g/cm. 
4 
Step 2. Total heat output of rod 
12 
- 95°6 x 3:048 x 10: 234 kW 
i:S 


55:8 x 10° cal per sec 
assuming a channel length of 10 ft i.e. 3-048 m 


55°8 x 10° 
Step 3 Coolant flow required —- 1:594 x 10° g/sec 
35 x 1:0 
9, 235 —200 35°C and Cp 1-0 for heavy water 
Step 4 Flow area available = — x (0°508)(5:996) 
4 


2°392 sq. cm 
since D, —- D, =0°508 cm and D,+ D.,=5:996 cm 
1594 x 10° 
Step 5 Mass velocity G = — —— = 667 g/sq cm sec 
2-392 





since mass flow = G flow area 
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Fig 3 Axial distribution of can surface temperature 


Step 6 Surface area of sheath S=z x 2:744 sq cm/cm 
length 
mR 95-6 x 12 


Step 7 Heat flux g or gg =—— 133 watts 
S m™ X 2°744 sq cm 





qo Cos bz 
Step 8 Now Ac — —andh JG°8 Dm 0-2 
h 

where Dm = Dz — D, = 5-088 mm = 0-508 cm 

and = Dm? = 0-8734 
Go 

also G8 = 187-1 and thus—— = 215-0 
Dm®:? 


133 cos bz 0-618 cos bz 
Thus 0 ees = 
215J J 


Step 9 We may now consider any general section z along 
the channel and evaluate the bulk mean coolant tempera- 
ture and the sheath surface temperature at this point. Thus 
with reference to figure 4, at a section through point P 
distant 3 ft from inlet say, z (measured from mid-channel) 
is —2 ft and thus sin bz is —0-5621. (Since the value of 


bL 
x. is given as 1:5, we may calculate —— and thus b from 
, 
bL 
equation (3).) Also sin —— is 0-997. 
9 
0:5621 \ =207-6°C 
Thus 7 = 200 + 17:5 { 1— ——— since T, = 200°C 


0:997 andor = 35°C 
Also from information on the properties of heavy water, 
100 J (at 1350 psi) = 2-865 





365 


Thus h 215 x 10° 2°865 6°16 watts/sq cm°C. 
0-618 cos bz 

and 6¢ ——_——— and cos bz = 0°8271 
2-865 x 10-* 

Thus 6¢ 17-8°C 

and T, 207°6 + 17°8 225°4°C. 

Step 10 Calculation of 7, at this section of the channel 
Now R R,, cos bz 12 08271 9:92 watts/g 
and H volumetric heat rate in fuel elements pR 

18:9 x 9-92 187°5 watts/cc. 
Ha? 187-5 x (2-54/2)? 
Thus 6; — ——-—_—— 226°C 
4ky 40-08 = 4-186 
b 
also — 1-08 and therefore 
a 
ko b 0-08 
fis 2X 0¢* — In — =2x 226 x ——x In 1-08 = 70°C 
ks a 0-04 

Thus T; (on the axis of the fuel rod) = 7s + 0s + 6, 

225°4°C 226°C 70°C 521°4°C. 

Step // It is now possible to repeat calculations 9 and 10 


for all points on the fuel element axis and obtain the axial 
distribution of temperature. 




















Sft 5 ft 
| ‘ 

+ _ 
ci 
| 

3 i 2’ 
' <—_— 





Fig 4 Channel configuration for design example 


Step 12 Use of Ginn’s equation 
At mid-channel (z 0) T 200 + 17°5 217°5°C 
also 100 J 2-915 
At this temperature h, 215 10-2 x 2-915 


6°25 watts/sq cm°C 


0-618 cos bz 


and & a — 21-25 cos bz 
2-915 x 10° 
or Oe 21°25 
and also 6, 17°C and Ts 225°1°C 
l 21°25 
Thus Tsmax 200 17-5 l — — 
0-997 17-50 
245°C 
Step 13 Modified Ginn’s equation 
12 
Aro - 226 273:4C 
9-92 
273°4 
Usa pone x 70 84-7 C 








0-618 = 100 
theo PT St 
2-915 
Thus C 21°25 + 84-7 273-4 379:4°C 
1 379°4 
and T; max 200 Tt 17°5 l - a eee 
0-997 17-5 
597°3°C 


Thus the design is satisfactory as far as the permissible 
value for Try,,, goes. We see that the limitation of a value 
of approximately 650°C for Tyy,,, is adequately met by 
the use of the above parameters. This is of course only 
one of many considerations. The question of pumping 
power and power available to the external circuit has not 
been discussed and the next stage in the calculation is to 
evaluate these quantities. 

It is hoped that the above simple calculation will clarify 
the successive steps in the heat transfer design; the im- 
portant point to bear in mind is that the typical calcula- 
tion given above must be repeated many times for all 
points along the channel. Furthermore, calculations have 
been confined to mid-channcl and the effect of non-uniform 
heat distribution in the core has to be taken into account 
The more advanced considerations in the heat transfer 
design include such problems as the use of orifice plates in 
certain channels to ‘even up’ the temperature rise of the 
coolant in all channels. 


Hollow fuel elements 

The method of approach to the solution of steady state 
temperature distributions in hollow fuel elements is given 
here, and the reader is referred to the full treatment by 
Woodrow (/) for complete analysis. 

With reference to figure 5, the inward coolant flow of 
rate m, passes down the central tube A and divides into 
two flow streams of rates m. and m,, respectively as 
shown, where m., and m, are the total flow rates in the 
inner and outer annuli, respectively. 

Taking any section Z and designating the relevant tem- 
peratures at section Z as shown in the figure we may 
write down the following equations for the system. 


dT, 

—m, Cp — 
dz 

where P, is the perimeter of the inner channel per unit 
length of channel assuming small thickness, at surface 1. 

dT, 

Fluid 2 m, Cp — 
dz 


Fluid 1 = P, h, (T, - T;) (12) 


P, hy (T,— 73) + Pe hg (T;.— Tug) (13) 


where P., is the perimeter of the outer channel per unit 
length of channel at surface 2. 


Heat balance for uranium fuel 
The heat generated per unit length of rod 

transferred to the two coolant streams. 

Thus Su Hy cos bz = Py hg (Tug — T>) 


the heat 


Ps hg (Tug — T3) (14) 


where S,, is the uranium rod cross-sectional area. 
dT, 
ms Cp — 


dz 


Fluid 3 Ps hy (Tug —Ts) + Pg hy (T,—Ts) (15) 


where the last term in equation (15) represents the heat 
generated in the moderator and can safely be regarded as 
negligible by comparison with the other terms. 

Thus in the above system there are five unknowns, 
namely 7,, T., T,, T,., and T,,,. Furthermore we have 
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to obtain a fifth the following assumption is made. 
Temperature in uranium rod = d(radius) i.e. all heat is 2Aco sin bl 
conducted out radially > 





formulated only 4 equations for their solution. In order [ 0; ] 


a?T, + 1 dTu Hy ONE Se Sten ££ « } (8) 
Ths——  ———_ _ — cobs — 0 (16) 1 j 124 
dr* r dr ko { 26co sin bl 4 
—H, r? L 2J 
giving Tu —— cos bz + A, Inr + A, 


4k Now substituting from (A) and (B) into expression for 7; 
0 


Wwe =<e Ss OO OO 





Ts max T, T —< = 


Tus 2 f 9 | ‘| 
cs 
|. 20co sin b! J 
l 2 
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| Give 
ec — 
n 9, 2 
, [: oom 
T 26co sin bl 
n . ? 
e WOH Qs . WO MAQ = 
te sheathing “ < 
iswiteccessaae : 1 [ 6, —] 
Y, Y — 
Yyy ih) 20co sin? bl, 
e “ ? Z 67 Z 
n ’ : or Ts max T, —_ < ] ‘a 
. Fig 5 Hollow fuel element with reversal of coolant flow ? [ ( 0, 7 | 
1+ wai ea 
of ky dTu | 26co sinb/ J 
0 Now atr=R, — hy (Tug — T9) q 2 J 
iS dr 
e 
hy Ry H, or Ts max 
1 Hence A, (Tug— Tz) -- — R*, cos bz 
Ly ko 2k Q 9 
on substitution ( [ 9% | ) 
and also Tus Tug a H, cos bz b( Tug Ts) (17) , Seen eran I 
| | 20co J sin®b/ 
?) R?, — R’, ~~ -& _ OF | 2 
where a — - —iIn — i+— < 1 = ———— a 
it 4k x 2 | 0, ( 8, >»)? } 
| ——| 1+ j}——— | 
hg Ry Rs 20co . 20co sinbl f 
3) and b In L L > J J 
kg R, ” 
it The full treatment of this system will be found in the or Tmax 
reference given at the end of this article. 
—_ 0, i ie (8, 4 | 
at APPENDIX t 1 eee 
: : i 2 aie : 1 6 | 26co sind! } 
4) Full Solution of Ginns Equation for 7s max -|{ : ee : 
‘ 
tan*bzmax sec*bzmax I ——_——— l or finally Ts max 
cos*bzmax 
5) 
or COS bzmax 
| | 0, ( . 2 ( 28co > 2 1 
| cosec”b/ f 
al : —_———_—_—. oo -——- -— (A) Ty rp > + oF ( 
1 2 2 = L i) J 
as } ( 0, >} 4 L T J 
l tan*bzmax 1 + | Bragg | 
ns, 26cg sin bl Reference 
ve L > J Woodrow, J, * Steady state temperature distribution in a type of reactor 
& channel with reversal of coolant flow" AERE E/M 72 
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PROGRESS IN INDUSTRY 





Rapid construction on 


site at Hunterston 


GEC station already 


ahead of schedule 


JUST NINE MONTHS after work on site began at 
Hunterston, the SSEB nuclear power station, construction 
is well up to schedule and some of it—notably excavation 
for reactor 2—is a few months ahead of programme. 
Recently NUCLEAR POWER visited the site and found that 
the 360 MW station—being built by the General Electric 
Co in association with Simon-Carves, The Motherwell 
Bridge and Engineering Co and Mowlem (Scotland)—is 
already taking shape. In addition, the Goliath crane, which 
will straddle the two reactor buildings and the prefabri- 
cation area and has a height and span of over 200 ft, has 
been erected in only 54 months. Designed for a load of 





In May, 1958, the base of the first reactor building was 

complete and the layout of the charge-room floor, with the 

circular tracks for the charging machine turntable, can be 
clearly seen 


300 tons under normal conditions, it can lift up to 350 
tons under special supervision and will very shortly be 
finally tested for this load. 

Foundations for reactor | are complete and the walls 
of the reactor building have reached the level of the 
charge-room roof, some 42 ft above ground level and 
scaffolding to support the shuttering for the 6 ft 6 in. 
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During the final stages in the erection of the French- 

designed, 300-ton Goliath the bridge was raised into 

position using the main hoist. At its feet are two of 

the covered construction rings in which the pressure 
vessel is being assembled and welded 


iron-shot concrete shield below the reactor is in place. 
Rock excavation for the 700 ft long turbine hall is vir 
tually finished, mass concreting is well advanced and more 
than half the reinforced concrete piers which constitute the 
foundations for the main stanchions have been completed 
Excavations for the 40 ft deep circulating water culverts 
running along the north wall of the turbine hall are nearly 
finished. 

The circulating water system is designed for capacity of 
324,000 gall/min, with an intake velocity of 1:5 fps and 
velocity of 5:5 fps in the inshore culverts. Intake and 
outfall works will be of caisson construction, connected 
by tunnels to the outshore works. Borings have been made 
on the lines of the inlet and outfall tunnels and at the 
caisson positions. About half a mile to the south-west 
of the main site area, excavations are in progress for the 
pumphouse which will house eight band screens and six 
vertical-spindle centrifugal pumps in two dry chambers, 
with the driving motors at ground level. 


Boilers and pressure vessel under way 

At the end of March welding of the first heat exchanger 
shell was begun in an extensive twin-bay workshop de 
signed to allow simultaneous assembly of four shells, 
each 80 ft long and 20 ft diameter. Each shell comprises 
the bottom dome and cone end, and six cylindrical sec 
tions which are delivered in three parts. Unionmelt auto- 
matic submerged-arc welding machines are used for the 
majority of seams which will then be subjected to complete 
radiographic inspection by 400 and 250 kV X-ray sets 
and stress-relieved in a specially designed furnace. Two 
40-ton Carruthers travelling cranes are installed in the 
shop for assembly. 

Immediately outside the welding bay is a prefabrication 
apron, extending to the site of reactor 2 and fully equipped 
with electrical supplies and a propane installation for pre 
heating. Here the 70 ft dia. spherical pressure shell for the 
first reactor is being assembled in four construction rigs. 
covered by a portable steel enclosure to give weather pro- 
tection and to allow the correct welding temperature con 
ditions to be maintained. The first of the six tiers of the 
vessel, the 23 in. thick bottom crown, has been formed 
and hand welding on the cylindrical inner skirt which 
will carry the core support grid has begun around it. In 
another construction ring the 3 in. thick support course 
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has been assembled—when complete with both skirts this 
section will weigh 345 tons and will constitute the crane’s 
heaviest load. Each plate consists of two smaller panels, 
prewelded at Motherwell. 

Designed to GEC specifications by Société Applevage 
of Paris, the Goliath is formed from two triangular main 
girders, pin-jointed together at each end. Each girder con- 
sists of a box beam built up of riveted plates and rolled 
sections with struts and diagonal members and auxiliary 
girders to complete the triangular assembly. The legs 
consist basically of four similar square-section columns, 
constructed from steel plate and rolled sections. The single 
leg is braced to withstand vertical loads only while the 
double leg can take horizontal loads as well. Each is 
supported on two four-wheel bogies through an equalizer 
beam and each pair is tied at the bottom with a pin- 
jointed boom. There are two crabs with a design load of 
150 tons each, capable of working independently or ex- 
actly together. These are mounted on four double-flanged 
wheels with ball and roller bearings, run on a common 


track and can be parked over the braced leg. An auxiliary 
fixed slewing crane with a 30 and a 5 ton hook runs on 
the same rails and is parked over the single leg. The crane 
can work with wind loads of 5 psi and withstand 60 psi 
at rest under storm conditions. All electrical components 
were supplied by GEC’s Witton works and the sole power 
supply is 3-phase, 50 cps a.c. at 415 V. 

A feature of the design is ease of erection and dis- 
mantling. Many of the major components such as the leg 
columns and main bridge girders were partly prefabricated 
into 40 ft sections before being shipped from France to 
Ardrossan. These were then joined together on the ground 
while the bogies, equalizer beams, legties and winding 
drums were assembled on the tracks. Using specially 
arranged tackle slung from gin poles, each column was 
raised so that its lower end was in position over the bogies. 
A novel feature was the use of the main hoists to raise 
the almost-completed 372 ton bridge into position. Thus 
the bridge was constructed on the ground at the same 
time as the legs were being completed. 


Improved corrosion-resistance of stainless steel 


the electrolytic deplating process 


ELECTROLYTIC POLISHING of stainless steels by a 
patented process has now been carried out on a commer- 
cial basis for over eight years by the firm of Electropol 
Ltd. NUCLEAR POWER was recently invited by the firm to 
visit their Farnham, Surrey, factory to see the process in 
action and we were impressed with the apparent simpli- 
city and the finish obtainable. 

Briefly. the process may be described as * deplating.’ The 
object to be polished is made the anode, immersed in a 
bath of electrolyte and a current made to pass from the 
cathode. Metal is removed evenly from all over the sur- 
face of the article so that the final shape is unaltered. The 
advantages of electropolishing, at least as far as atomic 
energy is concerned, is that the corrosion resistance of 
the component is greatly improved. Stainless steels usually 
contain metallic and non-metallic inclusions which have 
been introduced during manufacture—particularly during 
rolling—and these tend to become centres of corrosion. 
They cannot be removed by mechanical polishing but the 
electrolytic process removes all surface inclusions together 
with the top layer of the metal. Another advantage is 
that there is less tendency for liquids to adhere to an 
electropolished surface and the firm told us this had been 
of particular interest in industries where * cleanability’ is 
important—photographic emulsions, dyeing ete. 


Nuclear energy applications 

Since the polishing action takes place uniformly all over 
the article, it is possible to polish complete assemblies and 
we saw complete motor car windscreen wiper arms, each 
consisting of several small components, being polished in 
a matter of a few minutes. In the case of tanks and vessels, 
the electrolyte is contained in them and a cathode im- 
mersed in the liquid. 

Electropol Ltd have already carried out several polish- 
ing contracts for atomic energy applications, one of the 
most interesting being the stainless steel bodies for the 
channel selector valves being built for the burst slug de- 
tection system at the Berkeley power station (Progress in 
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The high finish obtainable by electropolishing can be seen 

in this stainless steel cooling coil, processed by Electropol 

for British Geon Ltd. The treated surface prevents adhesion 
of the material to the metal and minimizes build-up 


Industry, May, p 120). Another application is the polishing 
of stainless steel pressings used to make Palatine Tool 
and Engineering Co Ltd’s Hi-Presflex flexible bellows 
(Progress in Industry, June, p 285). The process can be 
used on new constructions but it is also equally applicable 
for cleaning up existing vessels or components. 

At present, all components for polishing have to be 
transported to the firm’s works but it is hoped soon to be 
able to offer a service for in situ polishing. This would be 
particularly useful in certain large scale vessels. 
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New Product Survey 


PLANT - EQUIPMENT : INSTRUMENTS : MATERIALS 





RADIATION MONITORS FOR AIRBORNE DUST... 


Equipment for monitoring alpha _par- 
ticle radiation in airborne dust capable 
of detecting ten mpl of Pu-239 in less 
than an hour-—greater activities in a 
shorter period—is now available from 
Rotheroe & Mitchell Ltd. The air is 
drawn through a constantly moving strip 
of filter paper, deposited on it and moni- 
tored by two scintillation detectors, 
spaced so that 30 minutes elapse while 
the paper moves from one to the other 
Iwo ratemeters are connected to the first 
detector, one giving an output voltage 
proportional to the pulse rate, and the 
other connected for only 2 minutes out 
of 30, giving for the remaining 28 min- 
utes a constant voltage proportional to 


A new hand and clothing monitor de- 
signed to safeguard those engaged in 
work which may expose them to atomic 
radiation hazards has been developed by 
EMI Electronics Ltd. Known as the Hand 
and Clothing Monitor Type 1, the instru- 
ment was first shown at the Instruments, 
Electronics and Automation exhibition in 
April. 

Four large area scintillation counters 
with special dual scintillators are used to 
detect simultaneously both alpha and 
beta contamination on the hands. Separ- 
ate meter indications are provided and a 
unique feature is that the final meter 
readings remain after the hands have 


AVICA OFFERS PRECISION 
BELLOWS SERVICE 

A complete service of high precision 
seamless bellows and bellows assemblies 
for use in control mechanisms and pres- 
sure sensitive devices is now being 
offered by Avica Equipment Ltd. Avail- 
able in any of the conventional materials 
used for instruments and control systems, 
extreme care in design and fabrication 
is claimed and a tolerance in springrate 
of +10 pe on a production basis is 
quoted. External and internal diameters 
of the corrugations and the diameter of 
the end terminations—if other than 
flush—may be held to 0-005 in. The size 
range is from 3-8 to 12 in. bore with 
specific sizes made to individual require- 
ments, and terminations may also be 
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the activity monitored during the 2 min- 
ute period. This output continuously de- 
presses the zero of a third ratemeter con- 
nected to the second detector. With 
naturally occurring, short-lived alpha 
emitters such as Po-214, the ratio of the 
activity at the first and second detectors 
is approximately constant and the second 
and third ratemeters are adjusted so that 
the output from the third is zero. In the 
presence of a long-lived alpha emitter, 
a positive output is produced. Recorders 
and an alarm circuit are incorporated. 
Similar monitors are available for beta 
activity and for the activity of dust 
passing through ventilation ducting 


Tick No 131 on reply card 








Intended to monitor beta radiation 

in airborne laboratory dust, this 

monitor also detects background 
gamma activity 


... AND FOR HAND AND CLOTHING CHECKS 


been removed. These readings are can- 
celled when the next person begins test- 
ing. 

Audible and visible danger level warn- 
ings are given should the user be con- 
taminated in excess of the maximum 
permissible level. Background gamma 
radiation up to a level of 0-5 milliroent- 
gens per hour is automatically cancelled 
during the operating period which can 
be as short as five seconds. 

The two probes attached to the sides 
of the main cabinet which provide sep- 
arate indications of both alpha and beta- 
gamma levels, are used to measure radia- 
tion from clothing and footwear. As 





Range of seamless bellows is 3-8 to 
12 in. bore 


made to suit the installation. Complete, 
tested assemblies are also available for 
direct fitment. 

Tick No 133 on reply card 





these probes may be used at the same 
time as the special hand counters it is 
possible to monitor or process three 
people simultaneously, thus greatly in- 
creasing the rate at which personnel can 
be checked for contamination. 

Great care has been taken in the design 
to ensure that the instrument combines 
simplicity of operation with rugged con 
struction and long-term reliability. ‘ Plug- 
in’ unit construction and high quality 
components are used throughout, and the 
instrument has been designed to meet 
fully the latest Atomic Energy Authority 
requirements. 

Tick No 132 on reply card 


CATHODIC PROTECTION 
FOR PIPES NOW ECONOMIC 


With the development of their lead alloy 
anodes, Cathodic Corrosion Control Ltd 
claim that internal cathodic protection 
for steel pipes carrying seawater is now 
an economical proposition. Unit anodes 
are inserted in unlined steel pipes and 
the current controlled externally. Pocket 
checks on the efficiency of the system 
can be made using two types of poten- 
tial measuring pockets also marketed by 
the company. Designed to suit any size 
pipeline down to 16 in. diameter, the 
unit comprises the CX3 alloy anode 
with a cast-in threaded connector, a 
steel conductor supporting the anode in- 
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sulated with neoprene, a forged steel 
unit head, incorporating the electrical 
connexion box, which bolts to the pipe 
mounting, and a forged 3 in. flanged 
nozzle welded to the pipe. For bare steel 
in contact with sea water, the initial 
mean value of the current required is 
approximately 20 milliamp/sq ft. The 
normal method of distribution is by bus- 
bar systems linking anode groups fed 
by transformer/rectifiers. 

Tick No 134 on reply card 


THERMOCOUPLE WIRE 
CAN WITHSTAND EXTREME 
CONDITIONS 

A new type of thermocouple wire is 
now being marketed by Philips for cover- 
ing a wide range of temperatures under 
extreme conditions, e.g. surface and 
working temperatures of all kinds of 
heat-treated materials, of furnaces, work- 
ing machine parts and in heating and 
cooling installations. It is expected to 
find ready application in atomic energy 
plants, steel mills and situations where 
an alternative temperature-measurement 
method would be impracticable. 

Four different types are available. for 
temperatures ranging from minus 200°C 
up to plus 1000°C, with ceramic-packed 
single- or double-core in metal sheath- 
ing. Diameters vary between 0°5 mm and 
| mm according to type. The wire can 
be bent to a curve having only five 
times the wire diameter and into any 
configuration without risk of earthing or 
shorting the cores. It has extremely low 
heat capacitance at the hot junction and. 
therefore, a high response sensitivity. 
Suitable for high-pressure working con- 
ditions, it requires no additional insula- 
tion, is simple to instal and is ideal for 
multi-point measurement where space is 
limited. 

Tick No 135 on reply card 


NEW RANGE OF CRYSTALS 
FOR GAMMA COUNTING 

A range of thallium-activated sodium 
iodide crystals suitable for various 
gamma ray counting and spectrometry 
applications is now available from Ekco 
Electronics Ltd. In conjunction with a 
photo-multiplier tube, they can be used 
to form a scintillation counter of high 
counting efficiency. Closely matching the 
spectral emission of available photo-mul- 
tiplier tubes; Ekco crystals have a maxi- 
mum response at about 4100 Angstrom 
units and an appropriate response time 
of one microsecond. 

Consistently high quality is maintained, 
the large, single crystals of sodium iodide 
containing thallous iodide being grown 
from a melt under closely controlled con- 
ditions. A careful check is made on the 
Specially purified raw material to ensure 
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that the lowest possible level of K-40 
contamination is maintained. 

Where required, the crystals can be 
made to special order with an extra high 
degree of resolution as a result of a new 
technique, developed by Ekco, consist- 
ing of treatment of the crystals after they 
have been cut from the boule. As an 
example, crystals 1 in. by 1 in. have been 
supplied giving peak to valley ratios on 
Cobalt 60 of five to one and better. 

On all except the smaller crystals, a 
reflecting medium is packed around the 
crystal to increase the light output. High- 
viscosity silicone oil is used to form the 
optical joint between the crystal and the 
glass window of the cylindrical metal 
container. To protect the crystals, con- 
tainers are hermetically sealed, but the 
be supplied without con- 
tainers to special order. 

Sizes of Ekco crystals range from 13 
in. diameter by 2 in. deep to } in. 
diameter by 4 in. deep, the larger sizes 
being available with ‘ wells’ if required. 
Tick No 136 on reply card 


crystals can 


AIRMEC INTRODUCE 
GENERAL PURPOSE 
COUNTER 


In conjunction with AERE, Harwell, 
Airmec have designed and developed a 
general purpose counter to provide com- 
prehensive scaling facilities for geiger 
scintillation counters used for the accur- 
ate assay of alpha, beta and gamma 
active samples. Two main units form the 


geiger counters in beta-gamma counting 
and an amplifier/discriminator for alpha 
counting with scintillation type probes. 
A fast scaler sub-unit may also be pro- 
vided where the sample disintegration 
rate is high. 

Tick No 137 on reply card 


*‘METROVAC’ PUMP HAS 
RANGE 10-3 TO 10° MM HG 


For laboratories and small industrial 
applications such as electron microscopy 
and mass spectrometry, where working 
pressures in the range 10-* to 10-* mm 
Hg are required, Metropolitan-Vickers 
have developed a high-speed 3 in. oil dif- 
fusion pump. Pump body is a water- 
jacketed cylinder of non-corrodible cop- 
per alloy enclosing an aluminium three- 
Stage jet system. Fitted to the base is a 
detachable heating unit comprising a 
metal-sheathed radiant element, lagged 
in a polished aluminium cover. Pump- 
ing speed for pressures below 10-3 mm 
Hg is 130 litres unbaffled and 80 litres 
with standard baffle valve. Highest per- 
missible backing pressure is 400 microns 
Hg at a heater loading of 350 W. 

Tick No 138 on reply card 


CONTROL OF CORROSIVE 
LIQUIDS 


Among several new instruments recently 
added to their range for the nuclear in- 
dustry by Appleby and Ireland is a dif- 
ferential pressure switch for corrosive 
liquids or 


and non-corrosive gases. 





Basic units comprising Airmec counting equipment are power unit on right and 
scaling unit. In the centre is one of the accessories, the quenching unit for use 
with geiger counters 


basic equipment—the power unit, pro- 
viding all the power, including stabilized 
e.h.t.. and the scaling unit. This com- 
prises both a slow scaler and a paralysis 
timing sub-unit and incorporates a 
dummy panel and an adaptor panel 
which are replaced by accessory units 
when required. Essential features in- 
clude facilities for slow speed scaling 
and a choice of paralysis times, together 
with automatic control. Accessories in- 
clude a quenching sub-timer for use with 


Manufactured in a robust stainless steel 
case, it has two standard stainless steel 
tube connexions for attaching flexible 
tubing or for welding in pipe line. The 
sensitive element is a stainless steel dia- 
phragm interposed between two body 
sections and leak-proofed by two silicone 
rubber gaskets. Setting is performed ex- 
ternally by an adjustable contact to 
which the indicating dial is fitted. Stan- 
dard range is 0-20 in. H:O and static 
pressures up to 150 psi may be accom- 
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Setting of pressure switch is carried 
out by external adjustable contact 


modated; accuracy is 0-5 in. H.O. Other 
additions are a simple pressure switch 
for pressure, vacuum or liquid level con- 
trol over the range 0 to 30 in. Hg 
vacuum to 30 psi, operating on the dis- 
tortion of a metallic capsule; a portable 
liquid level gauge, operated pneumatic- 
ally; and a portable draught gauge for 
indication of very low pressures. 

Tick No 139 on reply card 


FIFTY TEMPERATURE 
POINTS SCANNED 
AUTOMATICALLY 

Automatic scanning of a large number 
of temperature points is possible with a 
new development by Fielden of their 
standard potentiometric scanning equip- 
ment. By means of a motorized scanning 
switch, the points are examined in turn 
at a speed of 6 secs each, the number of 
the point being indicated on the dial 
in this case up to 50. A different set 








Dial of the indicator is 2 ft diameter 
with temperature range up to 300°C 


point for each of the 50 variables can 
be accommodated, its value being shown 
by the position of a red pointer while 
the actual value is indicated by a green 
pointer. Three adjustable tolerance bands 
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are available each of which can take 
any number of temperature points. In 
normal operation the points are scanned 
in sequence and if the difference between 
the set and actual values exceeds a pre- 
determined amount for a_ particular 
point, the scanning switch stops and the 
particular tolerance band is illuminated. 
Manual over-ride is also possible and 
the scanning switch can be stopped at 
any point for any length of time. 

Tick No 140 on reply card 


IN BRIEF 
Recent addition to the Foxboro-Yoxall 
range of pneumatic transmitters is a 


direct mounted liquid level transmitter 
for use with open or closed vessels. 
Sensing diaphragm is flange mounted to 
the side of the tank which means that 
there are no process piping problems, 
making the instrument particularly suited 
for difficult fluids of the viscous and 
slurry types. 

Tick No 141 on reply card 


The three-stage straight-line compressors 
introduced by the Consolidated Pneuma- 
tic Tool Co are designed for the contin- 
uous compression of air or other gases 
to pressures of up to 1500 psi with a 
free air delivery of 242 cfm. For operat- 
ing periods of not more than eight 
hours, they may be run to give 238 cfm 
at 2000 psi. 

Tick No 142 on reply card 


New low-cost, multi-purpose  radio- 
activity monitor, which provides contin- 
uous visual and audible indications of 
radioactivity level for warning against 
hazards and for measurement in indus- 
trial, clinical, educational, and research 
applications is now available from 
Nucleonic Corp of America. 

Tick No 143 on reply card 


In-line digital display unit manufactured 
by Counting Instruments Ltd comprises 
a system of lenses projecting a figure or 
letter on to a screen by means of 12 
lamps. Units can be banked together to 
give, say, the read-out on a digital volt- 
meter. Standard models can project the 
figures 0-9—size 1 x } in.—and two deci- 
mal points, and are available for 6, 12 
and 24 V. 

Tick No 144 on reply card 


Foster automatic controller failure sig- 
nal and safety unit automatically and 
periodically checks the functioning of 
potentiometric self-balancing controllers. 
It sends through the signal generating, 
measuring and balance system a periodic 
test signal which, if it fails to get through 
due to any electrical or mechanical fault 
in the system, causes a warning signal 
to be given and, if required, automatic 
shut-down or safeguarding action to be 
taken. 

Tick No 145 on reply card 








Quasi-Arc’s recently introduced range oi 
low voltage safety devices for a.c. arc 
welding plant reduces the open circuit 
voltages from 80 or 100 V to a safe 
value of 30 V. When the operator breaks 
the arc and returns it to normal strik- 
ing voltage the electrode again comes 
into contact with the workpiece. Speed 
of response in striking the arc is said 
to be such that an experienced welder 
cannot detect the presence of the safety 
device. 

Tick No 146 on reply card 

Electrically heated oven with horizontal 
forced air circulation is being produced 
by Hedin Ltd. Normal temperature con- 
trol is 1 pe of operating temperature 
up to either 200°C or 425°C _ but 
straight-line control is also available. A 
centrifugal fan gives about twenty air 
changes per minute. 

Tick No 147 on reply card 


George Kent Ltd’s Mk 2A electronic 
*Multelec’ recorder—originally deve- 
loped and reserved for atomic energy 
applications—is now available to all in- 
dustry. It can be used for temperature, 
direct millivoltage recording and for any 
industrial measurement depending on a 
radioactive source unit. 

Tick No 148 on reply card 


Production of the Gardner precision 
vacuum oven has started at Griffin & 
George Ltd. Originally developed for 
drying sugar syrups and molasses it is 
claimed to be suitable for any precise 
determination of ‘ loss of weight on heat- 
ing.’ This term is preferred to ‘ moisture 
content’ by the firm. 

Tick No 149 on reply card 


Now in production by Southern Instru- 
ments Computer Division, Frimley Rd, 
Camberley, Surrey, is their K626 Anodic 
Conversion Unit. It enables users of 
Southern’s Cathode Ray Polarograph to 
use it for determination of waves due to 
oxidation, in addition and without inter- 
ference to its normal use for reduction 
waves. 

Tick No 150 on reply card 


Remote level control at distances up to 
3000 ft can be achieved with the Proxi- 
con Mk III controller by J. Edward 
Hall. Advantages claimed for this capa- 
citance-type instrument are improved 
change-over relays, provision of a trig- 
ger circuit, and improved circuitry and 
manufacturing techniques giving sensi- 
tivities greater than 1-0 pF, subject to 
variations of not more than 0-25 pF 
Tick No 151 on reply card 


Industrial inspection kit by the Ellis 
Optical Co comprises a series of rigid 
and flexible probes with fixed and mov- 
able mirrors, magnifiers and midget bat- 
tery operated lights, the smallest being 
t in. diameter. 

Tick No 152 on reply card 
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The last of the three committees 
set up after the accident in October 
now discloses its findings 








Reactor on the left is dead and future of No 2 is doubtful. 
But Calder Hall (right) is ‘ perfectly safe’ 


WINDSCALE — final report 


PILE NO 2 at Windscale, closed down in October after 
the accident to No 1, may never run again. In its present 
form the eight year old plant would be unsafe to operate, 


Chairmen of the working 
parties agree... 


GRAPHITE 


Dr A. H. Cottrell 
Studies must go on 


INSTRUMENTATION AND OPERATIONS 
Dr H. Kronberger 
—Far more and better in- 
strumentation needed, par- 
ticularly thermocouples 


FILTERS 
Dr R. Spence 
Present design is not good 

enough and can be im- 
proved but even with better 
filters discharge could not 
be kept below safety level 
if another major accident 
took place 


CARTRIDGES 


L. Rotherham 
Lithium-magnesium cart- 
ridges must go and_ per- 
formance of any materials 
inserted for isotope produc- 
tion must be rigorously 
checked beforehand. 


WIGNER RELEASE 

Dr B. F. J. Schonland 
—Method used was unsafe 
and should not be attempted 
again 
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and to bring it into use would take about a year and 
cost well over £M+ in modifications. These are the main 
inferences to be drawn from the report of Sir Alexander 
Fleck’s technical evaluation committee, published on July 
3. However the basic design withstood a thorough exam- 
ination, and the proposed alterations spring mostly from 
new knowledge gained about the release of Wigner energy 
from graphite. The main attention of the committee was 
focused on this, the initial cause of the accident, and it 
has decided that the method used hitherto is ‘no longer 
acceptable” and should never be tried again. In future 
a combination of the technique used with BEPO (May, 
p 230) and a ‘slow heating’ method is recommended. The 
graphite would first be raised slowly to 120°C by heat- 
ing the ingoing air and then maintained at this temperature 
for about twelve hours before being cooled down again. 
The aim of this preliminary heating would be the removal 
of some of the Wigner energy and a reduction of about 
80°C in the maximum temperature reached in a subsequent 
self-sustaining release. In the next stage the graphite would 
be brought rapidly to about 160°C, so that the remaining 
low temperature stored energy would be released. 

For satisfactory performance of a release 200 thermo- 
couples for fuel temperatures would be needed in addi- 
tion to the 100 recommended for normal operation. 
Thermocouples fitted for graphite temperatures should 
total 300, and ‘it is essential,’ stresses the committee. that 
the information obtained from them should be displayed 
in a handy form in front of the reactor operator. The 
existing instrumentation for neutron flux measurement has 
proved satisfactory, but the opportunity should be taken 
to install up to date instruments. 

The present filters must be improved even at the cost 
of a greater pressure drop and a consequent reduction 
in output. There was no cause for worry about any of the 
structural materials or the design of fuel elements but the 
performance of any materials inserted for irradation test- 
ing or the production of isotopes musi be checked in 
future before use. 

In view of the delay in completing its report the com- 
mittee discloses that advance information on the neces- 
sary modifications was given to the Atomic Energy 
Authority ‘so that action could be taken.’ But the pile 
would have finished its designed life by 1961 and the 
Authority states that it intends to assess the situation 
‘very carefully’ with regard to costs. This will take 2-4 
months so it seems that the reactor will not be started 
before the end of 1959, if at all. 

At Calder Hall no release of Wigner energy will be 
needed for at least another two years, and with the small 
increase in graphite temperature which is under considera- 
tion by the AEA it may not be necessary during the whole 
life of the reactor. 
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The Palais des Nations at 


Geneva will be the scene of 





ay 


Arte ig ts 


= oer rerertten pontine 


the second United Nations 
Conference on the Peaceful 
Uses of Atomic Energy 


from September | to 13 





GENEVA 58 — biggest nuclear show ever 


THE NUMBER OF PAPERS accepted for the Geneva 
Conference is over 2400. Of these, about 500 will actually 
be presented but this does not mean that they will be 
literally ‘read.’ The remainder will be merely * tabled’ 
which means they will be available for reference and pub- 
lished in the complete proceedings. The average length 
of paper this year is about 40 pc greater than those in 
the 1067 of the 1955 conference and the volume of docu- 
mentation is therefore over three times that of the first 
* Atoms for Peace.’ 

This year the emphasis is very much more on practical 
aspects than it was in 1955—understandably enough in 
view of the early state of the art then and the advances 
during the last three years. Even so, there is still a dearth 
of papers on actual operations of full-scale power reactors 
and down-to-earth economics. 


Some papers of special interest 

Intense interest is bound to be focused on the sessions 
on controlled thermonuclear reactions and some 100 papers 
have been received. For the UK, Peter Thonemann will 
be giving the overall picture backed up by Dr Allibone 
and his team from the AEI laboratories. Materials for 
controlled thermonuclear reactors will be dealt with by 
Robson (AERE) and theoretical aspects by Tayler and 
others. From America, an overall review will include de- 
tails of the Princeton stellarators, the Oak Ridge pcx, the 
Livermore pyrotron and the work at Los Alamos. More 
detailed papers will deal with general plasma topics and 
others. Predictions have been made that the Soviets might 
announce a working thermonuclear machine at the Con- 
ference but a study of their paper titles does not indicate 
this, although of course this does not rule out the possi- 
bility. A paper on a toroidal fusion assembly has been 
received from Turkey. 

It can be taken as a general rule that, as far as the non- 
Soviet countries are concerned anyway, every known oper- 
ating or projected power reactor—and most of the research 
reactors too—is covered by at least one paper and some- 
times several on different aspects. British experience up 
till now will be covered by Sir Leonard Owen and our 
future programme by AEA Board member Strath. The 


374 


four commercial power stations will all be described by 
the teams responsible and they will be compared by Cun- 
ningham (Risley). Future possibilities of the gas-cooled 
reactor will be dealt with by Moore and Kronberger 
(Risley)—this might include the aGR project. In addition, 
there will be papers on all aspects of the genre—fuel ele- 
ments, fuel charging, heat transfer, steam cycles, control 
systems, instrumentation etc. Of particular use should be a 
paper reviewing reactor calculations systems by Cutts and 
others. Some information should be appearing on the high 
temperature gas-cooled reactor experiment and two papers 
on this are scheduled. Considerably more information on 
the Dounreay fast reactor is expected and in particular 
a paper on the fuel elements by Turner will be awaited 
with interest. British readers will be particularly interested 
in four French papers on the two power reactors under 
construction for Electricité de France since virtually 
nothing has been released on them yet and they seem to 
bear a much closer resemblance to Calder Hall than to 
Marcoule. Also of interest in this country will be papers 
from the World Bank and the SENN group on the ENSI 
project for a nuclear power station in Southern Italy, 
tenders for which are now being evaluated. 

Ship propulsion will for the first time assume a place 
in the Conference. Britain’s contribution will be papers 
by Smith (British Shipbuilding Research Association) and 
Moore (AEA). The Russians have a paper on the ice- 
breaker Lenin and the Americans on the propulsion plant 
for the Savannah. Other ship papers come from Japan— 
including one on a submarine tanker— and France. 


More on isotope separation 

Two subjects hitherto surrounded by secrecy are emerg- 
ing somewhat—heavy water production and isotope separa- 
tion. Papers on heavy water are due from the UK (Pratt). 
America, France, Germany and India. Separation of U23) 
is the subject of a review paper from the US, several 
from France; the reported nozzle method will be described 
in a paper by German authors and the Dutch have 4 
report on the ultracentrifuge system. Even the sensitive 
subject of Lithium 6/7 separation is included in two 
French papers. 
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ATOMS FOR PEACE 


The exhibition at the Palais des Exposi- 
tions will include 250 exhibitors from 13 countries of which Britain will be 
the largest single contributor. The show will be open every day 10 till 7, 
including Saturdays and Sundays. The following is a list of exhibitors. 
NUCLEAR POWER will be on stand 143 


ARGENTINA Lab Prof Berthold 
Comision Nacional de Energia Atomica E. Leybold’s Nachfolger 
Peco Elektrische Schweissmaschinenfabrik 


AUSTRIA Physikalisch-techn. Werkstatten GmbH 
C. Reichert, Optische Werke AG Reichert, Willi 
L. & C. Steinmuller Geraete 
BELGIUM Seifert, Richard & Co 
Belgo Nucléaire SA 4 
Total KG 
MBLI 


Sté Générale Métallurgique de Hoboken SA 


GREAT BRITAIN 
AEI-John Thompson Nuclear Energy Co Ltd 
Aiton & Co Ltd 
APV-Paramount Ltd 
Atomic Power Constructions Ltd 
Avo Lid 
Cambridge Instrument Co Ltd 
Chance Pilkington Optical Works 
Cossor Instruments Ltd 


Union Miniére du Haut-Katanga 


FRANCE 
Air Liquide 
Appareils Gachot 
Ateliers de Technochimie 
Ateliers et chantiers de Bretagne 
Auxi Atome 


Bodson, J. & Fils 
CERCA Dawe Instruments Ltd 


CITRA De Havilland Engine Co Ltd 

Ekco Electronics Ltd 

Electronic Instruments Ltd 

Elliott Bros (London) Ltd 

EMI Electronics Ltd 

English Electric / Babcock & Wilcox / Taylor 
Woodrow Group 

Evans Electroselenium Ltd 


Commissariat a Energie Atomique 
Compagnie des Compteurs 
ympagnie Francaise Thomson Houston 


ompagnie Générale de Radiologie 


ompagnie Générale de Télégraphie Sans Fil 
Compresseurs 4 Membrane Corblin 


Constructions Radio¢léctriques du Centre 
France Ferranti Ltd 
Fleming Radio (Development) Lid 


Electricité de 
Electrochimie et Electro-Métallurgie d’Ugine 
ERTN General Electric / Simon-Carves 
Ets Kuhlmann General Radiological Ltd 
Ets Faure-Herman Hawker Siddeley John Brown Nuclear 
Forges d’Audincourt Constructions Ltd 
Forges et Ateliers de Jeumont Hayward Tyler Ltd 
Atome Hobson Ltd, H. M. 


Imperial Chemical Industries Ltd 


France 
Gamma_ Industrie 
George Kent Ltd 
Labgear Lid 
Mitchell Engineering Ltd 
Mond Nickel Co Ltd 
Mullard Ltd 
Nash & Thompson Ltd 
Negretti & Zambra Lid 
Newman, Hender & Co Ltd 
Nuclear Engineering Ltd 
Nuclear Enterprises (GB) Ltd 
NUCLEAR POWER (Rowse Muir Publications) 
Nuclear Power Plant Co Ltd 
Plessey Co Ltd 
Mors Sté d’Electricité Rio Tinto Co Ltd, The 
Nuclea Rolls-Royce Ltd 
Saunders-Roe Ltd 


Groupe Loire Penhoet 

Hispano Suiza 

Indatome 

Ets Jouan 

Laboratoire d’Electronique et de Phys. Appliquce 
Laboratoires Leres 

Ets Lemer 

Lyonnaise de Plomberie Industrielle 
Manufacture Fse des Vide-Touries 
Massiot & Cie 

Le Materiel SW 

Ets Merlin & Gerin 


Metafram 


Pechiney 
Savage & Parsons Ltd 

Shell Petroleum Co Ltd 
Solartron Electronic Group Ltd 


Potasse et Engrais Chimiques 
Quartz et Silice 

Sté Alsacienne de Constructions 
Sperry Gyroscope Co Ltd 
Stanton Instruments Ltd 
Stephen & Co Lid, R, A, 
Taylor, Taylor & Hobson Ltd 


Sté des Forges & Ateliers du Creusot 
St¢ Rateau 

Sie Ratier 

Saint-Gobain 


SAIP Tl Nuclear Engineering Ltd 
SAMES Townson & Mercer Ltd 
SARIEI 20th Century Electronics Ltd 
SATNUC UK Atomic Energy Authority 
Schneider Vickers Nuclear Engineering Ltd 
SNECMA Vokes Lid 
SOGEI 
SPER /CINF HOLLAND ; 
/ , oeila onfe ke 

STEAFIX NV Philips Gloeilampenfabrieken 
Ets Tunzini HUNGARY 
UCLA Metrimpex 

GERMANY ITALY 


Allgemeine Elektrizitats-Gesellschaft 
Buchler & Co 
Degussa 


Fratelli Koristra SpA 
Centro Informazioni Studi Esperienze 


Italelettronica SpA 
Fachunterabteilung Strah'entechnische Geraete 


Frieseke & Hoepfner GmbH 
Heracus, GmbH, W. C. 
Interatlom GmbH 

Jena Glassworks 
Laborbedarf W. Wenker 


Laben Laboratori Elettronici e Nucleari 
Officine Galileo SpA 
Societa Elettronica Lombarda 


LIECHTENSTEIN 


Geractebau-Balzezs 
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SWEDEN 


LKB-Produkter Fabrikaktiebolag 


SWITZERLAND 

Angst & Pfister 

Ateliers des Charmilles SA 

Ateliers de Constructions Mécaniques de 
Vevey SA 

Ateliers de construction Oerlikon 

Atome & Industrie 

BOA Metallschlauchfabrik 

Burckhardt SA des Ateliers de Construction 

Brown-Boveri & Cie SA 

Chaudronnerie d’Aluminium SA 

Ebauches SA 

Energie Nucléaire SA 

Escher-Wyss SA 

Fabriaue d’Appareillage Electrique Sprecher & 
Schuh AG 

Gallay SA, Usines Jean 

Georg & Cie SA 

Haefely & Cie SA Emile 

Huber & Co SA 

Landis & Gyr AG 

Matkemi AG 

Mettler 

Philips SA 

Polygon Co 

SA des Ateliers de Secheron 

Sodeco 

Suisatom SA 

Sulzer Fréres SA 

Trueb Taeuber SA 

Unioptic W. Gafner 

UTZ Arthur 

Vogel & Co 

Weka AG 


UNITED STATES OF AMERICA 
ACF Industries Inc 
Aerojet-General Nucleonics 
Atomic Energy Commission 
ALCO Products Inc 
Allis-Chalmers Manufacturing Co 
American Potash & Chemical Corp 
American Standard Atomic Energy Division 
AMF Atomics 
Atomics International 
Babcock & Wilcox Co 
Baird-Atomic Inc 
Ball Bros Research Corp 
Beryllium Corp, The 
Brush Beryllium Co, The 
Carborundum Co, The 
Clevite Corp 
Columbia National Corp 
Combustion Engineering Inc 
Consolidated Edison Co of New York Inc 
Curtiss Wright Corp 
Edgerton, Germeshausen & Grier Inc 
Edison Electric Institute 
Edlow Lead Co, The 
General Atomic 
General Electric Co 
General Mills Inc 
High Voltage Engineering Corp 
Internuclear Co 
P. M, Lennard Co Inc 
Lockheed Aircraft Corp 
L. & S. Machine Co 
Mallinckrodt Chemical Works 
Mallory-Sharon Titanium Corp 
Martin Co, The 
Minneapolis Honeywell 
Nuclear Development Corp of America 
M & C Nuclear Inc 
Packard Instrument Co Ltd 
Picker International Corp 
Power Reactor Development Co 
Radiation Counter Laboratories Inc 
Speciality Engineering & Electronics Co 
Sylvania Corning Nuclear Corp 
Tobe Deutschmann Corporation 
Tracerlab Inc 
Union Carbide International Co 
Vitro Corp of America 
Westinghouse Electric International Co 
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avoidable or could early corrective 
action have been taken which would 
have reduced the temperature in the 
pile and prevented combustion of the 
uranium? Probably this will never be 
known but I ask the question only be- 
cause it seems to me that it might be 
a case of the sort of thing Sir David 
Mackworth had in mind when he 
wrote the guest leader ‘ Mental Aber- 
rations in Plant Control’ for the first 
issue of the new Rowse Muir maga- 
zine CONTROL. I cannot hope to put 
Sir David's argument fully in the space 
at my disposal but in a nutshell he 
maintained that sometimes ‘an ade- 
quately trained operator, supplied with 
sufficient information to indicate the 
onset of an abnormal condition de- 
manding abnormal action, fails to 
react to this information until the ab- 
normality has increased disastrously.’ 

I am sure there is a lot in this and 
I agree with Sir David that accidents 
arising from this form of aberration 
are probably occurring far more fre- 
quently than is commonly supposed. 
He mentions that this human failure 
to rise to the occasion very often 
occurs after prolonged periods during 
which time only normal control action 
is necessary. This appears to build up 
an inhibition which prevents a rapid 
switch by the operator from the nor- 
mal to an abnormal control procedure. 
although the latter may be well under- 
stood and backed by _ experience 
Could not Windscale be a classic case 
of just this? 

In one’s everyday experience how 
often has one heard the plea—‘l 
could see it coming but there was ab- 
solutely nothing I could do about it. 
I well remember a ski lesson in which 
a girl ran helplessly into a small fir 
sapling. The advice from the instructor 
was simple but I have never forgot- 
ten it, although it was a long time 
ago— look where you want to go, 
not at what you want to avoid.’ This 
is not always as easy as it sounds but 
I feel that a serious investigation of 
the problem on the lines suggested by 
Sir David Mackworth might show us 
the way to stop doing these stupid 
things. 





IN LAST MONTH'S leading article it 


was apparently assumed by the writer 
that Hinkley Point, Trawsfynnyd and 
Dungeness, which are to be modified 
for production of weapon-grade plu- 
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Cross-Section by GRACCHUS 


WAS the Windscale accident really un- 


tonium, would start doing this the 
moment they are commissioned. The 
Ministry of Defence statement cer- 
tainly gave this impression very clearly, 
yet less than a week later Mr Reginald 
Maudling speaking for the Minister 
of Power in the House of Commons 
made it clear that although the stations 
are to be modified now they would 
only start producing bomb explosive 
if needed. Now there is a world of 
difference between these two versions 
and Mr Maudling’s reassurance will 
go far to remove the disquiet which 
had been raised by the Ministry of 
Defence statement. It is possible of 
course that the first version was just 
badly worded, but it is also on the 
cards that a change of policy took 
place between the two dates. 

Obviously, to carry out any modifi- 
cation at all of this nature is a con- 
founded nuisance and it is practically 
axiomatic in engineering that a dual- 
purpose appliance succeeds only in 
doing two jobs rather badly. But if the 
alterations to the fuelling arrange- 
ments at these new stations result in 
nothing more complicated than those at 
Hunterston—which, I understand on 
the best authority, were designed with 
just this eventuality in mind from the 
start purely on the firm’s own initia- 
tive—then it is probably only prudent 
to have them. In any case, not a milli- 
gram of plutonium will emerge from 
Hinkley until 1962 and from the other 
two stations not until 1964, so an 
awful lot can happen on the interna- 
tional scene before anyone has to make 
a decision whether to pull the fuel out 
after a few hundred megawatt-days or 
leave it until it is swollen fit to burst. 
By 1964, Calder Hall A will have run 
at a load factor in the nineties for 
about eight years, Calder B will have 
done about six years and Chapelcross 
five. In that time the mass of pluto- 
nium produced will be in the order 
of 20,000 kilogrammes. This is quite 
a lot 





HE ROLE of the consulting engineer 
in this country as far as nuclear power 
projects is concerned has never been 
very strong and I see from the Asso- 
ciation of Consulting Engineers’ 
annual report they are now complain- 
ing about the AEA/CEGB agreement 
under which the Authority act as 
nuclear consultants to the Board 
although several of its members have 
taken AEA courses. The association 


seems to feel particularly peeved about 
this and see the move as the thin end 
of a wedge which could eventually 
topple the long-established system of 
consultancy. 

Certainly, the Generating Board 
must have independent advice in eva- 
luating tenders and placing contracts 
but with this very sophisticated tech- 
nology I wonder if the consulting en- 
gineer is the right man to give it 
Nuclear engineering is so much more 
complicated than the older forms, and 
so much more demanding in man- 
power, that I doubt if the consulting 
engineer can ever offer this service to 
the degree required. A very similar 
situation arises in the aircraft world. 
When aeroplanes were largely cloth 
and wire there were a few aeronauti- 
cal consultants but gradually the com- 
plexities of modern flight became too 
much for them and in these days of 
the jet airplane there is no middle- 
man between the manufacturing com- 
panies and the airlines who, perforce, 
have had to set up technical depart- 
ments adequate to draw up specifica- 
tions and evaluate tenders. The Asso- 
ciation of Consulting Engineers note 
with dismay that it was the AEA who 
advised AGIP Nucleare in its deal- 
ings with the British companies and 
they hope this sort of thing will not 
be perpetuated. Representations, they 
say, are being made in the appropriate 
quarter. The Association says it is 
pleasant to record that one of their 
members is advising an Italian author- 
ity on a proposed nuclear power sta- 
tion. They might have added that this 
authority have also retained American 
consultants and that the World Bank 
—which, after all, is where the money 
is to come from—has gone to the 
Atomic Energy Authority and _ the 
USAEC for advice. 


TIDIED UP—last month, referring the 
Calder Hall startup, I noted that T. N. 
Marsham, and H. G. Davey disagreed 
in recent papers on whether a neutron 
source was used or not. K. L. Stretch 
now tells me there was no source— 
‘it was unnecessary for the reasons 
Marsham stated and was clearly an 
encumbrance to be dispensed with if 
possible.’ Stretch was works manager 
at Calder until last September, when 
he left to become deputy director of 
the National Coal Board’s Central 
Engineering Establishment. 


On Record 
The nuclear programme is too big and 
should be reduced. Sir John Hacking, 
National Coal Board 
Is God primarily a Mathematician? 
Sir Henry Self, 
Chairman, Electricity Council 
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A choice will be made soon 
on the type of power reactor 
for joint development 


OEEC Reactor survey 


PUBLISHED RECENTLY under the title * the European 
Nuclear Energy Agency and the Eurochémic company,’ 
the first report of the steering committee for nuclear energy 
to the OEEC council includes the proposals at present 
under study on European cooperation on the field of ex- 
perimental reactors and nuclear power stations. These 
proposals have already led to an agreement on the joint 
operation of a boiling water reactor at Halden in Norway 
(Worldview, July) and the work carried out following a 
UK proposal for building an experimental reactor has 
already reached a fairly advanced stage (Worldbrief, July). 

In the field of power reactors the report contains a 
comparative study of the economics of four types and 
recommends the choice of either a 150 MWe natural 
uranium and graphite or a 100-150 MWe pressurized 
water reactor (or a boiling water reactor) for a large capa- 
city plant in the immediate future. It considered the 
natural uranium graphite type slightly safer than the pwR 
but says that the lower preliminary cost of the second 
may make it a ‘more interesting proposition.. On the 


GAS-COOLED 


other hand a natural uranium graphite plant could be 
built entirely in Europe, thus enabling European manu- 
facturers to get better acquainted with nuclear engineer- 
ing problems. For a 150 MWe station capital outlay 
would be $365 per kW, i.e. roughly $M70 in all, including 
the first fuel charge, but this might be ‘ substantially re- 
duced ° by straightforward engineering developments. Total 
production costs would be no more than 10 mills per kWh 
as against costs in a PwR of 36 and 11°5 mills for 10-7 
MWe and 134 MWe stations. Disadvantages of the PwR 
from the OEEC point of view are the amount of special 
techniques required in construction and the entire lack of 
European manufacturing experience. The report concludes 
that to carry out the project quickly would ‘ unquestion- 
ably” necessitate buying some of the equipment outside 
Europe. 

In the case of reactors for low capacity pilot units the 
sodium graphite type as well as the boiling water type 
might be suitable, over and above the programme for high 
power units. 


CHARACTERISTICS GRAPHITE PRESSURIZED WATER BOILING WATER SODIUM-GRAPHITE 


MODERATED 





CEGB Belgian Reactor Rowe Elk River Dresden  Sonta Susana Hellum 
( Yankee Electric) 
Net electric capacity ........ 150 MWe 10-7 MWe 134 MWe 20 MWe 180 MWe 10 MWe 75 MWe 
Grade and tonnage of fuel.... natural metallic uranium oxide enriched uranium — enriched enriched enriched enriched 
uranium enriched 4 pc, oxide (2:6 pc) uranium uranium uranium uranium 
sheathed with Zircaloy canned. sheathed with oxide oxide 
magnesium Enriched Zircaloy or 
250 tons uranium 2 tons stainless steel 
25 tons 
Grade and tonnage of processed natural natural natural natural processed processed 
moderator graphite water water water water graphite graphite 
2000 tons 
Burn-up, MWD/t_ .......... 3000 6300 8200 6700 10000 3000 
I. Cost: 
a. Plant and buildings... . . . $54,300,000 $7,035,000 $39,215,000 $7,600,000 $45,000,000 $12,000,000 $28,000,000 
b. Fuel (initial charge) (in- $354/kW $655/kW $292/kW $350/kW $250/kW $1200/kW $374/kW 
cluding natural and en- 
riched uranium)........ $14,000,000 $2,165,000 $11,677,000 
($1,070,000) ($ 7,620,000) 
c. Total cost of station .... $68,300,000 $9,200,000 $50,942,000 
$455/kW $860/kW $380/kW 
II. Production costs per kWh 
a. Fixed charges, mills/kWh 5:9 12-9 4-78 7-4 4-1 6:1 
b. Operating costs, 
mills/kWh 0-7 x2 1-00 3-0 1:0 2°4 
c. Fuel consumption 
1. Net cost of fissionable 
Oe $ 190,000 $2,640,000 
2. Manufacturing costs. . $1,095,000 $4,057,000 
3. Value of Pu recovered $10,500,000 $ 90,000 $1,440,000 
4. Reprocessing........ $ 100,000 $ 607,000 
5. Net cost of initial fuel- 
a Re ae $1,295,000 $5,864,000 
6. Fuel consumption 
costs, mills/kWh 2:0 17-2 4:4 fi 5 2:4 
d. Total cost per kWh, mills 9-8 36°5 11:5 17-4 10:2 10-9 
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From Australia's ' little Geneva ' 
a plan emerges for the switchover 


to atomic energy 





SYDNEY SYMPOSIUM 


a report on the power sessions 


A MINIATURE GENEVA CONFERENCE under the 
general chairmanship of Prof J. P. Baxter was held at the 
University of Sydney during the first week in June and, in 
conjunction with the recent completion of the Commis- 
sion’s research reactor HIFAR at their Lucas Heights centre, 
marked formally the establishment of Australia among the 
world’s atomic powers. Proceedings were divided into 5 
sections each under a chairman: materials, power engin- 
eering, power auxiliaries, basic sciences and associated 
techniques. About 114 papers were presented so that it is 
impossible to report more than a few. Authors came 
from the UK, the USA, Canada, France and there was a 
very satisfactory selection of papers from Australian scien- 
tists. In the section on power engineering some interesting 
views on the immediate future for British power stations 
were put forward by representatives of the four construc- 
tional groups and we have highlighted some of these. 


Economic ili = 
considerations for pe ‘ “ siege = BA K 
Australia DISCUSSION GROUF 


The present case for the early adoption of nuclear power 
in Australia is not particularly strong and although special 
circumstances may favour its adoption in some localities 
in a relatively small way during the next decade or two, 
general adoption must await the achievement of com- 
parative cost status with fossil fuel power. Even then, 
according to this Bank group, the national economic 
advantage may lie in holding off further—particularly if 
the cost advantage were only marginal, The group recog- 
nized however that scientific advances may override many 
of the current reservations and that purely economic con- 
siderations were not the only ones to be taken into 
account. 

The outstanding special locality referred to is of course 
the mining town of Mt Isa in Northern Queensland, whose 
production of copper, silver, lead and zinc amounted to 
£M23 in 1956. There, current generation costs are very 
high indeed because all coal has to be hauled 700 miles 
from Collinsville. This problem was also dealt with in 
a paper on Queenland’s generation problems by the State 
Electricity Commission. Present installed capacity at the 
Mt Isa power station is about 20 MW but the Commission 
estimate that in 10 years’ time the town and mine will 
be needing about 100 MW with a high load factor, 
so that practically ‘text-book’ conditions exist for a 
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nuclear power station. A 30 MW coal-fired station operat- 
ing at 80 pc load factor would generate at Mt Isa’s coal 
costs for about 16d a unit and it is concluded that a 
50 MW nuclear station coming into operation in the mid 
60’s could generate for about Id. Even with a 30 MW set 
it is believed that nuclear power could beat coal and it is 
recommended that Mt Isa should be the first town to 
have nuclear power. 

In South Eastern Queensland the first reactors could 
be of about 100 MW or more but to be economic they 
have to generate at 0°8d (A) a unit at 80 pc load factor 
In general however, it is concluded that Queensland will 
not be ready for nuclear power for about 15 or 20 years. 


Possible fuel 
cycles for 
Australia 


J. P. BAXTER and 
C.N. WATSON-MUNRO 


Australian Atomic Energy Commission 


The Chairman and chief scientist of the AAEC divide 
power reactors into two broad classes: (a) natural or 
near-natural uranium ones with plutonium conversion fac- 
tors of 0:75 to 0°80, and (b) highly enriched breeders with 
gain factors of up to 1:5. They consider that an integrated 
system using both types is probably the right solution to 
Australia’s problem. This might be started about 1965 and 
be fully into its stride in the *70’s, but they note that this 
proposal would need considerable capital investment in 
fuel and fertile materials, together with extraction, fabri- 
cation and chemical processing plant. But they add, * unless 
there is a nationally integrated fuel plan, costly confusion 
could occur.” Prof Baxter and Dr Watson-Munro reject 
the idea of isotope separation or import of enriched fuel 
and would prefer to obtain it by burning Australia’s 
abundant uranium in convertor reactors. 

From a power demand study based on the Robinson and 
Daniel method the authors conservatively predict the fol- 
lowing demand figures for the rest of this century, the 
suggested nuclear share being in brackets: 1975— 
10,000(3500), 1985—17,500(7006), 1995—29,000(14,000), 
200C—35,000(20,000). Incidentally, they pointedly assume 
that thermonuclear power provides no contribution during 
this period. The writers then examine various possibilities 
for achieving the programme and suggest that a target 
should be set of 5 tons of plutonium bred by 1975 for 
starting up the breeders. This could, they suggest, be ob- 
tained from about 1000 MWe of natural uranium conver- 
ter capacity installed between 1965 and 1975 and requir- 
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ing about 2500 tons of fuel. They also consider thermal 
breeders working on the U233-Th232 cycle, the 233 being 
obtained either by providing some excess reactivity in the 
converters or by starting off the breeders on diffused 235 
obtained from abroad. Using fast breeders with gains of 
1-4 the cumulative credit of fissionable material by the 
year 2000 is estimated to amount to nearly 70 tonnes. 


Mixed fuel-} 
moderator reactor 


G. C.J. DALTON 


Australian Atomic Energy Commission 


The chief Engineer of the AAEC, embarking on this secur- 
ity-bound subject, takes up the cause of the reactor system 
proposed by Fortescue some years ago and only now get- 
ting towards the zero-energy stage in the Winfrith HTGR 
experiment. The attraction of this type of reactor for 
Australia is that it seems to be more suitable for outputs 
in the 5-50 MWe range and the high temperature obtain- 
able gives real promise of a gas-turbine system—an im- 
portant point in a country where water is not always 
plentiful. Even if steam were used, it is thought that in 
the sizes mentioned, air-cooled condensers are not imprac- 
ticable. The solid homogeneous system has the advantage 
that the dilution of the fuel with the moderator gives a 
high heat rating and a long burnup but the drawbacks are 
that with a porous moderator, such as graphite or beryl- 
lia, an active primary circuit is inevitable and the chang- 
ing of fuel elements at present seems a formidable prob- 
lem. For coolant gases, helium is considered the most 
attractive from the compatibility and activation points of 
view but it is expensive and would need very large blowers. 
The problem of fission products in the coolant can be 
solved either by impermeable fuel elements using beryl- 
lium metal, or by some system of continuous scavenge 
of the circuit. 

Two possible reactor systems are described by Dalton. 
One uses UBe,, and ThBe,. canned in Be, arranged in a 
core 163 cm dia by 140 cm high, cooled by He or CO.. 
This would have a gas outlet temperature of 500°C and 
give 30 MWt. It would supply steam for a 10 MWe tur- 
bine fitted possibly with an air-cooled condenser. The 
other system suggested would be beryllia moderated with 
a slightly bigger core. It would give a thermal output of 
50 to 60 MW with helium as the coolant. The gas would 
be delivered at 15 atm, 650° to a gas turbine. 


The UK 
programme 


H. H. GOTT 


Central Electricity Generatine Board 


Fuel swelling in gas-cooled reactor was described by Mr 
Gott as ‘a major issue at the present time.’ He said esti- 
mates made from samples burnt to the correct irradiation 
times, though not under exact power reactor conditions, 
showed that the Magnox canning material appeared to 
have adequate ductility to accommodate the swelling. Re- 
garding burnup, Gott indicated that the temperature co- 
efficient of reactivity might go positive at a burnup below 
the aimed-for 3000 MWD/t and this is placing a great 
emphasis on. safety and control: such effects are of course 
not found at Calder which is designed for military-grade 
p'utonium production. 

Following Windscale, provision has been made in the 
commercial reactors for the installation of very many 
more fuel element thermocouples and, according to Gott, 
the AEA are confident that Wigner releases will have to 
be performed on these reactors very seldom if ever. 

Dealing with the future, Howard Gott said we should 
not go in for other reactors purely for the sake of innova- 
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tion but only if: (1) the new reactor could, with con- 
siderable certainty, generate at lower cost than those we 
are now building. (2) if the generating system as a whole 
demanded a change because of load factors or other 
consideration. (3) if the nuclear system dictates it—per- 
haps by the need to burn Pu. 

During the 60’s UK nuclear plants can only expect load 
factors of about 60 pc and this would demand an altered 
relationship between capital and fuel costs. This would 
mean higher ratings and, in turn, lower flexibility due 
to poisoning. Building in the necessary spare reactivity 
for a quick start after a shut-down would be expensive. 
Mr Gott warned against being obsessed by high efficiency: 
high plant availability and low generating cost were much 
more important. He was dubious about the future of 
beryllium as a reactor material and said a lot more work 
was needed. 


Gas-cooled , ' 
reactors for A. L. SHAW 

me AEI-John Thompson Nuclear Energy Co 
Australia 


The paper by the Assistant to the Chief Engineer of the 
AEI-John Thompson Co dealt in a very direct way with 
the problems of nuclear power in Australia and considered 
some aspects of the type of reactor required. Mr Shaw 
points out that since an Australian commercial nuclear 
power station could not be in operation before mid-1963 
at the very earliest, Berkeley and other British first-round 
stations are only of academic interest to Australian engin- 
eers—at least as far as economics are concerned. What 
they want is the figures for the next round of CEGB 
stations with specific capital costs extrapolated downwards 
to allow for the smaller reactors required and corrected 
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basic rate of interest — percent 


Capital costs of any nuclear power station are heavily 

dependent on the current interest rates. These curves 

(Shaw) are for a 150 MWe single reactor station of the 
latest design 


for Australian site and manufacturing conditions. Assum- 
ing a 150 MWe station of the latest type suitable for 
Australia, Shaw concludes that it could be built for a 
cost of about £A180 per kW. This would give a sent- 
out unit cost of about 0-8d(A) per kWh assuming 5 pc 
interest rate. 

The two Berkeley reactors are of 140 MWe each but 
the 150 MWe unit of the latest design shows considerable 
improvements. The fuel elements would still be Magnox- 
canned and the top gas temperature would remain around 
400°C but, owing to improved fin design, specific heat 
rates would be much improved. This would be taken ad- 
vantage of, not by reducing blower power but, by lower- 
ing the gas temperature rise by a lifting of the feed water 
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temperature. Steam conditions in this reactor would be 
600 psig, 700°F and 150 psig, 700°F (c.f. Berkeley—315 
psig, 612°F and 62 psig, 612°F). Overall efficiency would 
be about 28 pc. No attempt would be made to achieve 
spectacular efficiencies because as long as fixed charges 
accounted for 70 pce of the unit cost sent out, this was 
simply not worth while. This reduction of specific capital 
costs in the large stations for the British and European 
markets is being brought about by pushing the size up 
to 250 MWe per reactor and by increasing the fuel rat- 
ing—in other words, by increasing the power/ weight ratio. 

Shaw’s hypothetical Australian reactor would contain 
200 tonnes of nat. U (c.f. Berkeley 250 t) and the pres- 
sure vessel would be 45 ft dia. (Berkeley, 50 ft). He 
mentioned that the latter might be of a ‘novel form of 
construction, enabling higher gas pressures to be ob- 
tained with associated reduction in percentage blower 
power for the given output.’ The biological shield would be 
smaller than the Berkeley one and the gas circuits would 
be four instead of eight, with only slightly larger boilers 
and ducts. Improved fuel handling facilities would also be 
expected in this 150 MW reactor. Another striking im- 
provement would be in the burst slug piping: whereas 
Berkeley uses 50 miles of stainless steel piping, this im- 
proved design only uses 10 miles. It was the conviction 
of Mr Shaw that such a reactor as outlined above could 
be economic in certain areas of Australia now. 

For isolated industrial applications requiring both power 
and process steam, or even power only, Shaw considered a 
much smaller, 60 MWe, plant to be suitable, Specific 
capital cost would be greater than the 150 MWe plant 
in the region of £A200/kW with a fuel investment of 
125 tonnes. This is near the minimum practicable size 
for natural uranium but with 1:1 to 1°15Co fuel the 
investment would be reduced to about 40 tonnes. However, 
this would probably involve beryllium canning which, 
together with the enrichment, would push up fuel costs 
50 pc. This would offset the reduced capital costs on 
account of the smaller physical size of the reactor and 
Shaw doubted if the running cost could show any advan- 
tage over the natural U-Magnox reactor. However, if 
capital were short or expensive, this approach might be 
attractive. For the 150 MWe medium size station in 
Australia, Shaw puts the total cost at about £A25 million 
of which about £A11 million might be spent locally. The 
paper also contains a useful financial breakdown of these 
figures and a comprehensive analysis of the staff and train- 
ing required to man such a station; for shift operation 
the grand total is 207 men. 


Engineering 
aspects of gas- 
cooled reactors 


K. J. WOOTTON 


Atomic Energy Division, GEC 


Developments upon which General Electric are now 
working are likely to bring the unit capital cost of a 2 

250 MWe gas-cooled graphite-moderated station completed 
by 1965 down to about £80/kW (£A100/kW). Generating 
costs of such a station at a high load factor would be 
about 0°5d. a unit (0°6d (A)). This was the conclusion 
reached by Dr. Wootton after he had briefly covered the 
design of the Hunterston station and indicated some future 
lines of development. These he put at two main ones—(1) 
high temperature fuel elements, giving increased specific 
rating, higher gas temperatures and improved thermal 
efficiency. (2) achievement of very high irradiation levels. 
These developments, according to Wootton, will probably 
require slight fuel enrichment but if the Hunterston irra- 
diation level could be doubled there would be little if 
any increase in fuel replacement costs despite the extra 
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price of uranium, while the capital costs would of course 
be reduced owing to the smaller all-round size. 

The effect of these developments will raise the most 
economical output of the single reactor from the present 
figure of around 300 MW (c.f. Vaughan’s 250) to over 
1000 MW. Going the other way, Wootton sees a 150 MWe 
reactor being built at the same specific cost as the pre 
sent-day 250 MWe unit. 


Design of gas- 
cooled reactors 


R. D. VAUGHAN 


Nuclear Power Plant Co 


Problems of optimization of performance parameters was 
the theme of the paper by the Chief Engineer of the 
NPP Co. Mr Vaughan first described the British type of 
gas-cooled reactor in general terms, using his company’s 
2 x 150 MWe Bradwell station as an example. The 
minimum economic size for this type of reactor, Vaughan 
sees as about 60 MWe from a 30 ft dia. core and this 
would be contained in a cylindrical pressure vessel. As the 
output increases to about 110 MWe the spherical pressure 
vessel begins to win out on specific capital cost but the 
rate of reduction in capital costs diminishes with output 
and Vaughan finds natural U reactors of more than about 
250 MWe difficult to justify economically. 

A limiting factor in the gas circuitry is the duct dia- 
meter of 5 or 6 ft set by the difficulty in designing bel- 
lows expansion joints in sizes much bigger than this. The 
tollowing number of circuits would be provided for a 
station of current design. 

Net output, MWe 60-100 100-200 200—300 

Number of circuits 2 4 6 

Axial-flow blowers are preferred for gas circulation and 
if the station is a small one these could be direct-coupled 
to blower turbines. With a large number of circuits, turbo- 
electric drive would be necessary because of staffing and 
control difficulties. 

With the present Magnox canning Vaughan sees 430°C 
as the maximum operational fuel surface temperature and 
points out that the extended can surface may be used in 
two ways: designed for a good heat transfer coefficient 
the friction coefficient will also be high, but for low fric- 
tion loss the heat transfer will be poor. In the first case, 
high gas temperatures and high steam efficiency will be 
offset by excessive pumping power, whereas with the oppo- 
site approach the pumping power will be low but the 
temperature will also be low. According to Vaughan the 
overall station efficiency will not be greatly affected either 
way, the overall efficiency being determined by the can 
surface temperature. He produced the following figures to 
show how quite modest increases in fuel temperature can 
effect dramatic improvements in steam conditions and 
efficiency. 





Max.can steam steam pressures psia overall 
temp.°C temp. °C h.p Lp efficiency pc 
400 324 430 135 pa Le 
425 348 S65 160 25-8 
450 372 745 195 28-2 
475 396 960 240 30-0 
S00 419 1205 285 32:2 


If circulating water is limited, then station efficiency Is 
important as this settles the heat rejection rate and 
Vaughan considered that with fuel elements now available 
there would be no difficulty in obtaining a net station 
efficiency of 31 pc by redesigning certain items of equip- 
ment. 

Turning to future trends, Roger Vaughan saw the two 
main ones as improved fuel ratings and increased fuel tem- 
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peratures. Better fuel ratings will have the greatest effect in 
reducing capital costs and these will be limited chiefly by 
the ability to circulate enough gas. Thus the pressure ves- 
sel must be built for the maximum possible pressure so 
that the extra coolant can be pumped round without a 
corresponding increase in blowing power. An increase in 
vessel thickness beyond the present 3 to 4 inches he saw 
as unlikely at present but he considered that internal 
insulation or cooling of the shell would help as it would 
allow higher working stresses. 

Assuming it is possible to extract all the heat produced 
in the fuel element, the next limitation on rating is the 
central uranium temperature and Vaughan disclosed that 
in the 200 MW plant for AGIP Nucleare the maximum 
fuel rating—30 pce greater than at Bradwell—is now at 
the limit for rod-type elements. Tubular elements, he said, 
will now probably be used in the next round of British 
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For the smaller type of gas-cooled reactor, cylindrical pres- 
sure vessels are more economical but above about 110 MW, 
the spherical shell proves superior (Vaughan) 


stations and these would give a 30 pe increase in rating 
over the best solid rod designs, although this would not 
all appear as heat. 

To increase the operating temperature significantly is 
going to mean a basic change in the fuel itself and also 
its canning material. Ceramics or cermets, beryllium or 
even stainless steel, Vaughan saw as suitable materials 
but added that it would be another 3 or 4 years before 
reactors using those high-temperature elements would be- 
gin construction in Britain. Higher gas temperatures will 
of course mean more highly heat-resistant gas circuits and 
this may be done either by extending thermal insulation 
throughout the ducts or by using alloy steels, With these 
high temperatures it was not difficult to foresee steam 
pressures of 2000 psi. 


H.S. ARMS, H. C. 
BOTTERELL and 
P. H.W. WOLFF 


English Electric Co 


The Hinkley Point 
reactors 


Until the Geneva paper is read this is probably the most 
complete account of the biggest British nuclear power 
Station, Some indication is given of how the output has 
been stepped up to 250 MWe net per reactor without in- 
creasing the physical size of the pressure sphere beyond 
67 ft dia. Firstly, by using a structure of crossed Warren 
girders in steel tubing instead of the eggbox diagrid for 
the core support, considerable space has been saved and 
the graphite now occupies 40 pe of the sphere volume 


NUCLEAR POWER August 1958 





instead of 30 pc at Bradwell. This vessel itself is of straight 
boiler plate but internal insulation is applied at the top 
to keep the temperature below 650°F, at which tempera- 
ture the full working stress can be used. Details are still 
vague on how precisely this is done but it appears to in- 
volve spaced stainless steel plate and some kind of insu- 
lating material. The graphite core is apparently very sim- 
ilar to Calder but the keys and keyways have been modi- 
fied to reduce interchannel leakage both to improve the 
performance and also to reduce the build-up of gas pres- 
sure in the Wigner gaps so that the design of the restraint 
garters is eased. 

There is a mutual embargo in all the power groups on 
information on the fuel elements and all that is known 
about the Hinkley ones beyond the fact that they are 
uranium rods in Magnox cans, is that they are stacked, 
not separately supported. 

Shull Arms and his colleagues do however, in the paper, 
reveal some interesting mechanical details of the fuelling 
arrangements at Hinkley. Just how these will be modified 
now that the reactors are required to produce weapon- 
grade plutonium is not known, but unlike the other stations 
there are separate machines for hole preparation and actual 
fuelling. The charge chute shown in the paper is similar 
to the Bradwell system and unlike the one at Calder, in 
that the element is maintained in a vertical position at all 
times by means of a parallel linkage mechanism. This is 
to avoid tilting the hot elements which have little strength 
in this position. The rotary magazine in the fuelling 
machine contains both new and spent slugs. An interesting 
system of fuel thermocouples is described, The thermo- 
couples in the cartridges are wired to spring-loaded con- 
tacts which press against metal rings embedded in insula- 
tion in the channel wall and connected to permanent wir- 
ing leading out of the reactor. The following data were 
included in the paper: 


maximum moderator flux (thermal) 4 x 1013 
mean/maximum flux (radial) 0-84 
reactor inlet gas temp. 180°C 
reactor outlet gas temp. Eee ® 
averaged max. can temp. 430°C 
reactor inlet pressure 185 psig 
centre channel mass flow 2:8 Ib/s 
reactor mass flow 10,300 Ib/s 
centre channel heat output 258 kW 
reactor heat output 966 MW 
circulator motor output 5500 h.p. 


high pressure steam at s/h 
low pressure steam at s/h 
h.p. flow per reactor 
l.p. flow per reactor 1:00 x 108 !Ib/h 
main turbines MCR 6 x 93-5 MW 
variable frequency turbines MCR 3 x 33 MW 


640 psig, 685° F 
170 psig, 660°F 
1-76 x 10° Ib/h 


station house load 22 MW 
net sent out (electrical) 500 MW 
net station efficiency 26 pc 


Other papers 

In the power engineering section, the following papers 
were also presented. Nuclear Power in the US by L. H. 
Roddis, Deputy Director of Reactor Development, AEC ; 
Operational experience with EBWR by J. M. Harrer, 
Argonne National Laboratory. 

Although Australia seems to be some way from installing 
nuclear power plants, with the possible exception of the 
Mt Isa project, it it clear that research and training are 
building up a broad level of experience upon which an 
industry can be based when the time is ripe. At Lucas 
Heights, the new high-flux reactor HIFAR will be used not 
only for training and research but also for isotope pro- 
duction and this will speed the already considerable appli- 
cation of isotope techniques in Australian medicine, agri- 
culture and industry. 
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Book Reviews 


Nuclear magnetic resonance 
Kerninduktion A. Lésche, Berlin, 1957, Deutscher Verlag, €05 pp 


In such a rapidly developing subject as this—nuclear magnetic 
resonance in the various states of matter—no book can be 
absolutely up to date, but this still gives a remarkably compre- 
hensive review of most of the work done up to the end of 1956, 
with the exception of nuclear quadrupole and pure quadrupole 
resonance. The original experiments, from which most of the 
investigations described here developed, were carried out only 
thirteen years ago, and already Professor Lésche finds it neces- 
sary to include over nine hundred references to the subject in 
the appendix. 

The book is written primarily for physicists and so reflects 
their interest in the nature of the phenomena and their mathe- 
matical elucidation. The Bloch equations are thoroughly dis- 
cussed and applied to various problems such as pulse methods 
and modulation effects, and there is a complete discussion of 
the derivation of the second and fourth moments of the absorp- 
tion line of a rigid lattice. The author gives circuit diagrams 
for many of the various components of nuclear resonance 
equipment, except that used for the highest resolution, including 
a complete set for a combined r.f. bridge and autodyne detec- 
tor developed in his laboratory. There is also an interesting 
discussion of the range of application of the experimental 
methods. 

Well over 150 pages are devoted to investigations of great 
interest to chemists, such as fine structure effects in liquids. 
dipolar interactions in solids, and the determination of isotopic 
concentrations. Particularly valuable are the tables in the 
appendix: one lists nuclear magnetic moments and their ratios; 
another gives chemical shifts for H-1, N-14, O-17, F-19 and 
P-31 nuclei in many compounds, some spin-spin coupling con- 
stants for F-19 and P-31, and Knight shifts in over a dozen 
metals. The book can be strongly recommended, both as a 
comprehensive survey of the subject and a valuable reference 
book for the research worker in this field. 

J. A. S. Smith 


Choosing and using detectors 


Nuclear Radiation Detection William J. Price. New York, 1958: 
McGraw Hill. 328 pp. Price 70s 


With the rapid growth in nuclear science and technology in the 
past decade, there has been an increasing number of scientists 
and engineers anxious to learn all they can about nuclear 
radiation detectors and nuclear instruments making use of 
these components. A proportion of these people have been in- 
terested in the design of nuclear instruments. A large number 
have been interested in understanding their main characteristics 
and how to use them efficiently. 

The present book is aimed more at the second class of 
readers i.e. those interested in acquiring the basic information 
on all the important radiation detectors in use at the present 
time, and having sufficient data to be able to select detection 
equipment for a particular application. It gives a fairly com- 
prehensive account of the properties of nuclear radiation, a 
description of the various detection methods and separate chap- 
ters on statistics, ionization chambers, geiger counters, propor- 
tional counters, scintillation detectors, photographic methods 
and neutron detectors, as well as a chapter on the following 
electronic equipment, such as amplifiers, scalers, rate-meters 
and coincidence units. 
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As might be expected the book has been written essentially 
for the American reader, and although mention is made of the 
characteristics of —for example—American photomultipliers, no 
mention is made of the corresponding British photomultipliers. 
There is, nevertheless, a fairly frequent reference to British 
developments and to a small number of original papers origin- 
ating in this part of the world. 

Included in the chapters on various radiation and biological 
detectors is information on how the detectors are employed in 
specific measuring instruments. The tendency has been, how- 
ever, to consider problems which arise in the nuclear physics 
laboratory rather than the more practical ones arising in the 
atomic energy industry. The chapter on electronic equipment 
gives a fair appreciation of the position as it was a few years 
ago. It seems strange that a book published in 1958 should in- 
clude a chapter on electronic circuits, running to 52 pages, and 
exclude any mention of the use of transistors. On the other 
hand, the author seems to have made a proper attempt to give 
a balanced account of the development of electronic boxes for 
use in nuclear applications, without coming right up to date 
but including a proper reference to British, French and other 
national developments as well as those originating across the 
Atlantic. 

There are several smaller books available on this subject 
However, the majority of those of comparable size deal with a 
more specialized subject such as scintillation counters, so the 
present book will definitely fill a real need. It is very readable 
and the figures are clear and well thought out. 





Denis Taylor 


Nuclear energy in perspective 


The atom and the energy revolution Norman Lansdell. London, 
1958, Penguin Books 200 pp 2s 6d 


The task of gathering together information from a large num- 
ber of widely different sources on such a subject as this and 
presenting it sufficiently briefly and simply for it to be any 
use to the laymen is indeed a formidable one. Norman 
Lansdell—who is described on the back cover as a manage- 
ment consultant—has had a fair shot at this and has largely 
succeeded, and at the least should whet his reader’s appetite 
sufficiently to send him in search of more. 

In fairly short chapters—always a good thing in a book of 
this type—he discusses present and future demands for energy, 
existing sources to meet them and possible new ones, includ- 
ing wind, water, solar, vegetable resources, electrochemicals 
as well as fission and fusion. He makes the interesting point 
here that a number of these future sources, fusion included, 
give direct current and suggests that a large-scale rethink on 
our distribution system may be necessary. 

Some forty pages are given to explaining the structure of 
the atom, the fission process, the general principles of reactors, 
likely power costs and a review of the thermonuclear situa- 
tion. On fusion the book is remarkably up-to-date and covers 
the release made in January of this year. Other chapters cover 
the occurrence of nuclear materials, the development of atomic 
energy in some thirty-odd countries, some idea of national 
commercial organizations and international collaboration at 
government level. The ambitious title of the final and prob- 
ably most important chapter is self-explanatory— the world 
impact of atomic energy.’ 

Although on one or two occasions the author lets a techni- 
cal term go by without a definition, and although his style 
occasionally tends towards pomposity, this is a valuable addi- 
tion to the Penguin range. 


Nucleonica-kerntechnik und Grenzgebiete, published in Cologne 
by W. E. Saarbach GmbH, is a bibliography of 1686 books 
and journals on science and engineering of nuclear energy and 
associated techniques. 
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DSIR steps up uranium hunt 

The search for uranium in the United 
Kingdom is to go on. The Department 
of Scientific and Industrial Research still 
hopes to discover it in the West 
Country, and following last year’s air- 
borne survey of west and central] Corn- 
wall, the search is to be extended to the 
rest of the county and to most of Devon 
and Somerset. This is disclosed in a re- 
port on the work of the Atomic Energy 
Division of the DSIR’s Geological Sur- 
vey. Small deposits of uranium are 
known to occur in some of Cornwall's 
abandoned mines and the division will 
undertake a systematic examination of 
these in addition to the aerial survey. 


AEA devises new robot 


A device incorporating a_ television 
camera and a grab has been designed by 
the Atomic Energy Authority for re- 
moving spent fuel elements lodged in- 
side nuclear piles. Controlled from a 
derrick head housing a viewing monitor 
and television control unit it operates at 





Operated from a viewing monitor on 

top of the reactor shield 60 feet 

above, the robot can locate cartridges 

lost in the discharge void and remove 

them by means of the grab in front 
of the TV camera 


depths of up to 60 ft from the top of the 
concrete shield. The grab, a Marconi 
camera, and a light are mounted on a 
boom capable of rotary and _ lateral 
movement and carried on a sectional re- 
tractable column. Situated in front of 
the camera the grab can be used to re- 
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move any cartridge in focus. Automatic 
sensitivity control is incorporated in the 
4 in. dia camera to present a picture of 
constant brightness, and it can be focused 
from the main control. 

The machine—built by Sir W. G. 
Armstrong Whitworth Aircraft Ltd—was 
designed mainly for use with the Wind- 
scale type of pile where discharged 
cartridges have a habit of sticking on 
ledges in the discharge void or lying on 
the arms of the scanner gear. Some of 
these can be dislodged with long tools 
inserted through the inspection holes, 
but parts of the discharge face cannot 
be seen and it is possible for cartridges 
to remain undetected. The idea was to 
carry out regular inspections in future 
by lowering the camera and grab through 
the access holes in the top of the pile; 
in fact its first use will probably be in 
helping the partial dismantling of the 
now dead No | pile (Worldview). How- 
ever, the Authority states that it can be 
modified for use with other reactors, in- 
cluding Calder Hall. 





Clean sweep 

Condenser cooling water screening in 
three of the four nuclear power stations 
under construction for the Central Elec- 
tricity Generating Board will be carried 
by equipment from the same firm. Fol- 
lowing a recent succession of orders 
F. W. Brackett & Co Ltd of Colchester, 
are to supply 22 of their automatic tra- 
velling band screens to the industrial 
consortia building the stations. At Brad- 
well, the remaining station, this equip- 
ment will not be necessary but the com- 
pany is to supply its self-cleaning Twin 
Strainers. Six 5 ft wide screens will be 
installed at Berkeley following an order 
from Balfour Beatty as subcontractors 
to the AEI-John Thompson Nuclear 
Energy Co; located in pits 62 ft deep, 
each screen will pass 3,500,000 gallons 
of water an hour. For Hinkley Point, 
English Electric have asked for eight 
screens to pass 4,305,000 gallons an hour 
in 74 ft deep pits, and the same number 
are to be supplied to Simon-Carves for 
Hunterston; these will be at a depth of 
39 ft, passing 3,240,000 gallons an hour. 


AEA expands radiation centre 


Extra laboratorics are being built at the 
Atomic Energy Authority's Wantage 
centre by the Turriff Construction Cor- 
poration. They will provide an extension 
of facilities for the major part of the 
isotope division, including the isotope 
school. Work began in June on the 
£250,000 project, which will consist of 
laboratory buildings, effluent tanks, a 
reservoir, a substation and extension of 
the works at Grove airfield. The new 
laboratories will be sited close to the 





WATER BOILER FOR MILAN 
Shown inverted for easy assembly of 
the graphite reflector blocks by US 


Atomics International technicians, 

this 50 kW _ enriched homogeneous 

reactor boiler is now on its way to 

the Enrico Fermi nuclear study centre 
at Milan 


existing buildings of the Technical Irra- 
diation Group, whose work concerns the 
use of large radioisotope sources for in- 
dustrial applications. 


New ideas for Hunterston cement 


Construction of the Hunterston nuclear 
power station at West Kilbride has 
brought into operation the first bulk 
cement storage unit of its kind in the 
world. Over the four years of operation, 
the contract will involve the use of 
some 30,000 to 40,000 tons of cement. 
his would normally have to be bagged 
or handled in bulk from the point of 
production, in this case the Clydebank 
works of Clyde Portland Cement Co Ltd. 
Ts speed up handling and meet the need 
tor sufficient reserves and continuity of 
supply British Railways and the con- 
tractors have provided two 90 ton ele- 
vated silos above weighbridges at West 
Kilbride station. These will take pumped 
cement from specially designed 20 ton 
tanker waggons which will feed direct 
to the silos at the rate of one ton a 
minute. Reverse loading into vehicles will 
be by gravity, the weighbridge plat- 
form automatically recording the weight. 


Cape gets Berkeley insulation 


The two 80 ft high reactor vessels at 
Berkeley and the 16 heat exchangers, 
the carbon dioxide ducting and the main 
steam pipes will all be insulated by 
Caposite moulded amosite asbestos and 
Rocksil rock wool, This first contract 
for the thermal insulation of a Central 
Electricity Generating Board nuclear 
power station has been awarded to the 
Cape Asbestos Co, who say they will 
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use their own materials: amosite asbestos 
obtained from the company’s South 
African mines will be processed at the 
Barking and Hebden Bridge factories, 
and the rock wool insulation is manufac- 
tured at their Stirling works from dolo- 
mite rock quarried in Argyllshire. Total 
area of insulation will exceed 460,000 sq 
ft for the £300,000 contract. 
Conservation of heat under the con- 
ditions of an atomic station the size of 
Berkeley will present many new prob- 
lems to be tackled—not least 
caused by the abnormal amount of 
movement to be expected from heat ex- 
pansion and the special requirements of 
testing. But the company is in a pioneer- 
ing mood and has expressed the view 
that techniques evolved ‘may well set 


those 


a pattern for future development in this 
field.” 


Transatlantic team-up 


Experience in nuclear technology gained 
on both sides of the Atlantic will be 
pooled under an 
the English and 
Wilcox 
independent, they 
years in the 


arrangement between 
American Babcock & 
companies, Though financially 
have cooperated for 
design of conventional 
steam raising plant, and this collabora- 
tion is now to be extended into the 
nuclear power field. Both were in at the 
start of atomic energy 
some ten years ago in the two countries 
and have acquired considerable experi- 
ence in the different lines pursued. The 
British company took part in the design 
and construction of all the specialized 
steam-raising plant for the Calder Hall 
and Chapelcross stations, and is helping 
in the contruction of the world’s largest 
nuclear power station at Hinkley Point. 

The Babcock & Wilcox Company in 
America has designed and constructed 
many pressure vessels and heat exchangers 
for the nuclear programme, It has a con- 
tract for the supply of the complete pro- 
pulsion plant for the world’s first nuclear- 
powered merchant ship, NS Savannah, 
which incorporates a_pressurized-water 
reactor. Production facilities include the 
first privately built factory for the fabri- 
cation of 


developments 


nuclear fuel elements and a 
laboratory for the testing of reactor cores 
under critical conditions. 


UK's only thorium plant to close 


A factory which has been producing 
metallic thorium for the Atomic Energy 
Authority and exporting to Canada, 
France and other countries will be clos- 
ing down before the end of this year. 
It was designed and built at Sheffield by 
the Hard Metals Division of Firth 
Brown Tools Ltd, who developed a pow- 
der metallurgy technique using thorium 
oxide, Total cost of erecting and run- 
ning the factory from 1950 to 1957 was 
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£900,000 two thirds of which was spent 
on the major raw materials, states the 
house magazine of Thos Firth and John 
Brown. ‘The contract was placed at a 
time when the AEA was expanding 
rapidly and was relying upon some out- 
side work for assistance in getting quick 
results it adds. They are now in a posi- 
tion to carry out the work themselves, 
and the experience gained at the Shef- 
field factory will enable them to design 
and erect the most suitable plant without 
any need for further research. ‘We know 
how to produce thorium now.” said an 
Authority spokesman, ‘and we can use 
the method if and when it is required.’ 

Although built at first to produce | in. 
dia bars Firth Brown’s factory was later 
called upon to make a variety of sizes, 
and was able to step up its output to 
nearly three times the original amount 
Equipment designed by the staff in- 
cluded a_ specialized sintering 
furnace, and all processes involving pow- 


vacuum 


boxes of 
Perspex and aluminium. No accidents re- 
sulting in contamination to the staff 
which totalled thirty at full capacity— 
were experienced throughout the eight 
years’ work. 


der were carried out in dry 


Canada to have thorium plant 


A plant for the recovery of thorium is 
to be constructed at Blind River, Ontario, 
by the Canadian associate of Humphreys 
and Glasgow Ltd, London; it will be the 
first in Canada. R. H. Winters, president 
of the Rio Tinto Mining Co, says that 
a contract has been awarded to Hum- 
phreys and Glasgow (Canada) and that 
field work will start immediately. It is 
expected that operations will be under 


way by next January, with the plant 
going into full production by May. It 
will produce crude thorium concentrates 
and refined metallurgical grade thorium 
sulphate and thorium oxide using a 
method evolved by Dow Chemicals. 

Humphreys and Glasgow are still 
working on final engineering plans. They 
will be responsible for the design and 
construction of the plant itself and the 
installation of the special equipment and 
machinery needed. Although it is the 
first of its kind the company is not ex- 
pecting any abnormal difficulties, states 
Peter de Gray, executive vice president 
He would not disclose the value of the 
contract, but a reliable source puts it 
at ‘more than £370,000.’ 


First EMIAC Il used in nucleonics 


The first model of the new general pur- 
pose analogue computer EMIAC II has 
been delivered to the Hawker Siddeley 
Nuclear Power company at Slough; it 
will be used to study nuclear reactor 
problems. Originally planned less than a 
year ago by EMI Electronics Ltd, these 
computers are now in full scale produe- 


tion at the company’s Hayes factory 
It is a versatile machine, enabling a 
single module or a combination of 


several to be used, depending on the 
complexity of the problem to be tackled 
The various units are interchangeable in 
a standard rack. 

EMIAC II uses time division, or mark 
space ratio multipliers and a company 
spokesman claims the system has been 
developed to a point where it now com- 
pares favourably in accuracy with con- 
ventional servo-driven potentiometer 
multipliers. 


PRODUCTION LINE FOR CHAPELCROSS This batch of four charging and one 

discharging machines for the Chapelcross station is nearing completion at the 

Bristol works of Strachan and Henshaw. Main difference between the two types 

is the heavy shielding on the discharge machine; both contain rotating baskets 
to hold fuel elements and controls for remote operation 
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US: New SCA has pulsed source 


A natural uranium, light water moder- 
ated sub-critical assembly for teaching 
institutions in the US has been completed 
by Rensselaer Polytechnic Institute. Core 
is housed in a pool of water, seven feet 
deep and as many wide with 215 one-in. 
tubes of aluminium arranged about 14 
in. apart in a geometric pattern and ex- 
tending from the bottom to a foot above 
the water level. Each tube holds six 
four-pound slugs of uranium from the 
2} tons supply lent by the Atomic 
Energy Commission. 3} ft down in the 
water, a 4 in. steel pipe extends hori- 
zontally from one side into the clear 
centre area which is surrounded by the 
uranium-filled aluminium tubes. A Van 
de Graaff generator beneath the floor 
gives an accelerated stream of about 
300 x 1012 deuterons per second through 
the pipe and against the beryllium tar- 
get at the pool end to give a pulsable 
primary source of neutrons. 


In brief 


Taylor Controls A further expansion of 
the Taylor Instrument Companies has 
just been opened under the name of 
Taylor Instrument GmbH, at Bocken- 
heimer Anlage 38, Frankfurt-am-Main, 
Western Germany. 

US remote handling facility Atomics 
International is to begin work immedi- 
ately on the construction of a £700,000 
installation at Santa Susana to support 
development of sodium graphite and 
organic moderated power _ reactors. 
Equipment will include a hot cell using 
42 in. thick lead glass viewing windows. 
AEI divisions First of the new Associ- 
ated Electrical Industries’ product divi- 
sions became operative on July 1. They 
are the turbine-generator division, man- 
aged by Metropolitan Vickers Electrical 
Co at Manchester and the heavy plant 
division, managed by British Thomson- 
Houston at Rugby. 

Welding for Berkeley The John Thomp- 
son Group has started special courses 
for operators at its new welding school 
at Wolverhampton, 

Uranium ore extraction New method 
reported from Spain is claimed to pro- 
duce a saving of 35 pc, using fluoride 
and ammonia instead of hydrofluoric 
acid, 

Power reactor instruments exported 
Neutron flux measuring equipment by 
General Radiological has been shipped 
to ASEA of Vasteras, Sweden, for ex- 
perimental work in connexion’ with 
ADAM reactor which is to be used for 
space heating in the town. 

Matthew Hall & Co Orders involving 
over 250 miles of stainless steel’ pipe- 
work in graphite moderators, instrumen- 
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IMPROVEMENTS ON DIDO Recent modifications to the DIDO reactor at 
Harwell for the incorporation of a new test loop include the construction of a 
20 ft wide floor 17 in. above the top; removal of any section gives easy access to 
a specially constructed steel box casing and allows adjustments to be made in 
preparation for future experimental work. Built by F. A. Norris & Co of Surrey, 
the 9} ton floor consists of heavy baffle plates cut to profile and welded on site 





tation and fission product detection for 
nuclear power stations were received in 
1957, states annual report. 

Tap water Birmingham is to make fort- 
nightly radioactivity tests starting August 
with a £300 geiger counter. 

Airscrew Co & Jicwood Twelve indus- 
trial fans, the two largest weighing 2} 
tons each, have been ordered for the 
AEA and the Spadeadam rocket re- 
search establishment. 

Hinkley Point G. & J. Weir have re- 
ceived an order from English Electric 
for ten electrofeeders for Hinkley Point. 
Contract includes eight main feed pumps 
each discharging 1,150,000 lb/h and two 
emergency pumps with an output of 
120,000 Ib/h each at 882 psi. The com- 
pany is now supplying feed pumps for 
three out of the four CEGB nuclear 
power stations. 

Gresham Transformers New heavy trans- 
former assembly bay at Twickenham is 
now in operation. 

£60,000 workshop New fabricating and 
erecting shop was opened recently in 
Glamorgan for Sheppard & Sons as the 
start of a modernization programme; 
senior industrial executives and repre- 
sentatives from the AEA were present. 
Mechanical testing New William Beard- 
more & Co department includes a Losen- 
hausenwerk Charpy test machine, an 
Avery 100-ton and a Denison 50-ton 
universal tensile testing machine. 
Chapelcross contractors To the list of 
contractors (NUCLEAR POWER, July, p. 317) 
supplying equipment to the AEA’s new 
station should be added the following: 
Birmingham Battery and Metal Co Ltd, 


Condenser tubing and tubeplates; John 
W. Henderson & Co Ltd, six derrick 
cranes and gabbards; Unit Superheater 
and Pipe Co Ltd, Fuelling and control 
rod standpipes. 


London University accelerator 29 MeV 
microtron has been completed at Uni- 
versity College. 

Graphite for atomic energy Nuclear 
Graphite Ltd is expected to start the 
machining of high purity graphite for 
nuclear power plants in October. Com- 
pany is an associate of AEI-John 
Thompson Nuclear Energy Co, which is 
building Berkeley. 

Harwell reactor school Next standard 
course on which places are available 
starts on November 10 and ends on 
March 6, 1959. Details: the Principal. 
A course on control and instrumenta- 
tion of reactors will be held Oct 6-11 at 
Harwell. 

Conquest of the atom A film for pupils 
in secondary schools is available from 
the Educational Foundation for Visual 
Aids, It was produced by the Realist 
Film Unit and presented by Mullard’s 
in collaboration with EFVA. 

Nuclear standards The second meeting 
of technical committee on nuclear energy 
of the International Organization for 
Standardization brought 68 delegates to 
Harrogate from 17 countries (including 
Russia and US). Terminology, safety 
problems, and radioisotopes were con- 
sidered. 

Computer for university An English 
Electric DrucE has been ordered for 
Glasgow University. It will help work 
on nuclear problems. 
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They said... 


points from papers, speeches, conferences 





Enrichment now inevitable ? 


If beryllium is to be used as a canning 
material specific ratings will have to be 
raised to 8 or 10 MW/tonne, said Sir 
Christopher Hinton at the British Elec- 
trical Power Convention. Temperatures 
must go up, he emphasized, but magne- 
sium alloy drops out of the picture soon 
after 450°C and zirconium was unsuit- 
able above 500°C using carbon dioxide 
cooling. Beryllium can stand tempera- 
tures of 690°C but it would be too ex- 
pensive for use with the present form 
of fuel elements rated at 2 to 3 MW 
tonne. Higher ratings could be achieved 
by redesigning the fuel 
clusters of small diameter 
0-3 in. instead of the 1 in. 
reactors now being built. Enriched fuel 


elements as 
rods, e.g. 
used for 


in ceramic form would be necessary and 
a life of 10.000 MWd/t should be aimed at. 


Keeping ahead of the Russians 


Besides being the most economic type 
available in the world today for large 
power outputs, the graphite-moderated 
gas-cooled reactor is the only one in 
which fuel elements can be easly changed 
while on load, stressed Sir Claude Gibb 
at the British Electrical Power Conven- 
tion. Calder Hall and its successors have 
given the UK a commanding lead, but 
can this lead be Neither 
the US nor Russia was urgently in need 
of nuclear power, but international poli- 
tics as played today made it unbeliev- 
able that Russia would or could allow 
Britain to gain too much prestige and 
leadership in this field, so we should be 
ready to hear shortly of Russian achieve- 
ments. One would expect their pro- 
gramme to be based on the use of 
enriched fuel so as to keep diffusion 
plants in continuous operation and ready 
for military production at short notice 
In this event it might well become Rus- 
sian policy to provide enriched fuel on 
loan or at absurdly low prices for reac- 
tors of their manufacture to less deve- 
loped nations; these would then become 
automatically tied to Russia. 


maintained? 


To keep in front of the field research 
and development on ‘a very large scale’ 
was being carried out both within the 
Atomic Energy Authority and in indus- 
try—where probably 10,000 scientists and 
employed on it. But 
unless sufficient orders were received to 


engineers were 
recover the ‘huge sums’ spent annually 
by British industry, it would find this 
expenditure ‘crippling. We had 


con- 
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centrated on large output schemes such 
as those required in Britain itself be- 
cause the scale of effort needed to develop 
other types of reactor would spread our 
limited resources too thinly. It was there- 
fore to the highly developed countries 
such as Italy, France, Germany, Holland, 
Canada, India, Russia and Australia 
that we looked for a market for our ex- 
perience and specialized components. We 


K. J. WOOTTON 
Take it easy on enrichment 


had little as yet to offer Jess industrial- 
ized countries which could not accept a 
reactor of large size. 

Leading the discussion, Dr K. J 
Wootton (GEC) pointed out that national 
prestige of prospective buyer countries 
required that reactors should be manu- 
factured from local materials as far as 
possible. This gave the gas-cooled reactor 
an advantage in that it used natural 
uranium fuel and we must not jeopardize 
our markets by going ahead too fast 
with research and offering reactor types 
which, though of greater efficiency, re- 
quired the use of enriched fuel. It would 
also be necessary to encourage the deve- 
lopment of local fuel element manufac- 
ture and plant technology. Fuel supply 
was a problem much in the minds of 
potential “We have been 
asked if we can guarantee availability,’ 
he said. Burnup was another point 
queried; here we had not enough operat- 
ing experience to guarantee figures but 
it ‘helps pro- 
gramme is so large that ‘we have lots 


customers. 


confidence’ that our 


of incentive to overcome fuel element 
difficulties.’ 
The view that 


our export potential 


was helped by the size of our programme 
and the choice of a reactor using 
natural uranium and capable of con 
struction by quite a ‘modest’ extension 
of conventional techniques was supported 
by F. M. Greenlees from the Atomic 
Energy Authority. ‘European countries 
may well feel it is better to choose a 
proven type and stick to it” he said. Th 
fast reactor was important and would 
eventually find a place in the power 
programme, he believed—although not 
quite so soon as had been expected. The 
difficulties of using plutonium would be 
overcome and the repurchase price 
offered by the Authority for spent fuel 
elements would keep stable. He assured 
the convention that this price was not 
linked with military uses in any way 

Mr G. F. Kennedy, consulting engin- 
eer, thought international competition 
would bring the cost of stations down ‘o 
less than £100/kW installed for a capa- 
city of 600 MW or more in a few years. 
But this still might not be low enough 
for some countries and enriched fuel 
would then have to be supplied. He sug- 
gested that diffusion plants be built close 
to overseas hydroelectric projects in the 
colonies or elsewhere so that we could 
produce enriched fuel at a competitive 
price. 


Pumped storage the answer ? 


By the use of a pumped storage scheme 
the North of Scotland Hydro-Electric 
Board might develop more than 2000 
MW for transmission south, This state- 
ment by J. Henderson (South of Scotland 
Electricity Board) was one of 
optimistic forecasts for improving the 
prospects of nuclear power under low 
load factor conditions which were made 
at the British Electrical Power Conven- 
tion. During the 
Christopher Hinton’s paper (Worldview, 
July), C. L. C. Allan (NSHEB) esti- 
mated that large pumped _ storage 
schemes could be built at a cost of £30- 
£35 per kW installed, allowing produc- 
tion of nuclear power at 0-2d per kW, 
assuming a 33 pe energy loss in pump- 
ing. For the 400 MW scheme at Loch 
Awe, due to come into operation in 
1964-5 the cost of transmission to Glas- 
gow at 275 kV would be about £7 per 
kW and to Northern England it should 
be between £15 and £18 per kW. Con- 
siderable developments in transmission 
of high powers would be 
using 400 kV a.c. or ‘the 
alternative’ of high voltage d.c. Reply- 
Sir Christopher 
said he entirely agreed with the idea of 
collaborating with Scotland to produce 
schemes for sending power south and 
more attention must be given in future 
to the problems of high power trans- 
mission. 


several 


discussion on _ Sir 


necessary 


interesting 


ing to the discussion, 
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PLESSEY 
NUCLEONICS 
LIMITED 


in conjunction with 

the U.K.A.E.A. 

were responsible for 

the design, manufacture and 


installation of the 

BURST FUEL 
ELEMENT DETECTOR 
EQUIPMENT 

at 


Chapel Cross 


| Plessey | 


PLESSEY NUCLEONICS LIMITED 
WEEDON ROAD, NORTHAMPTON 
TELEPHONE: NORTHAMPTON 4966 





Overseas Sales Organisation 

















PLESSEY INTERNATIONAL LIMITED 
ILFORD, ESSEX, ENGLAND. TELEPHONE: ILFORD 3040 
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NAMES 


IN THE 


NEWS 


Mr E. T. Harrison, secretary and chief 
accountant of Racal Engineering Ltd 
since 1951 has been appointed to the 
board of directors. He will continue to 
act as company secretary. 

After eight years with Hellerman Ltd as 
technical representative, Mr T. J. R. 
Smith has been made sales manager of 
the company. 


Mr Raymond Barrington Brock of Town- 
son and Mercer Ltd was elected presi- 
dent of the Scientific Instrument Manu- 
facturers’ Association of Gt Britain on 
July 8. Mr Barrington Brock is well 
known to participants at scientific and 
industrial exhibitions all over the world. 
Former London district manager of 
Siemens Edison Swan Ltd, Mr K. S. 
Estlin has been appointed cable sales 
manager. He will be succeeded as Lon- 
don district manager by Mr J. A. E. 
Trinder. 


Mr J. W. Ruddick, northern area man- 
ager of the Darlington Insulation Co Ltd 
has been appointed general manager. In 
the past he has been concerned with 
important contracts in many fields in- 
cluding nuclear power plants. 


Acheson Colloids Ltd have elected Mr 
F. Gordon Kay to their board of direc- 
Mr Kay 
has, in the past, delivered many papers 
to learned dealing with col- 


tors. Trained as an engineer 


societies 
loidal graphite. 


Birmingham businessman Mr C. W. 
Robinson who is managing director of 
Uddeholm Ltd, has had conferred on him 
the Royal Order of Vasa by King Gustav 
of Sweden for his services to Sweden 
and Swedish interests. 

Mr J. L. Ritchie has been appointed to 
the new executive position of personal 
assistant to the managing director of the 
Consolidated Pneumatic Tool Co. Mr 
Ritchie was formerly on the board of 





P. H. JACKSON J. WALKER 





R. B. BROCK 


Aveling-Barford Ltd, a firm with which 
he had been associated for 25 years. 

At Acheson Colloids Ltd Mr A. Cheney 
has been made sales manager and Mr 


G. F. Henderson has been promoted to 
the post of assistant sales manager. Mr 
T. Wint has been appointed sales en 
gineer. 

Dr Robert C. Allen has joined the re- 
search department of Atomics Interna- 
tional as group leader of experimental 
physics. Previously on the staff of the 
Los Alamos Scientific Laboratory, Dr 
Allen has had published important works 
on neutron scattering, nuclear energy 
levels and charged particle reactions. 
Mr J. Walker leader of the Control and 
Instrumentation Group in the Reactor 
Engineering Division at Harwell, has 
now joined The Sperry Gyroscope Co 
Ltd, and will occupy a senior post in 
their engineering division. 

The Central Electricity Generating 
Board have appointed Mr W. T. Bam- 
ford, Mr J. Harvey and Mr W. H. Foster 
to be chief generation engineers of the 
London, South Eastern and Yorkshire 
Divisions respectively. 

After twenty years with the Lancashire 
Dynamo Group Mr Peter H. Jackson 
has been appointed home sales manager. 
Mr B. L. Snow has been appoinied sales 
manager of Vickers-Armstrongs (Engin- 
eers) Ltd and also becomes a _ special 
director of the company. He relinquishes 
his appointment as sales director of 
George Mann & Co Ltd, and is suc- 
ceeded there by Mr T. Wood who will 
also be on the board. 


OBITUARY 
The death occurred on June 20 of Mr 
G. M. S. Sichel, who, prior to his re- 
tirement in 1956, was the district en- 
gineer, London erection, of Metropoli- 
tan-Vickers Electrical Co Ltd a post 
which he had occupied since 1927. 





CATALOGUES 
AND 
BULLETINS 


SS (Solus Schall) News on non-destruc- 
tive testing for June contains an article 
on the ultrasonic beam in immersion 
technique by Dr Josef Krautkramer. 
Tick No 153 on reply card 

Mechanical seals of all kinds made by 
Crane Packing Ltd are diagrammatically 
illustrated in a booklet. Dimensions are 
also included. 

Tick No 154 on reply card 

Negretti & Zambra Ltd, the instrument 
manufacturers, have produced an inter- 
esting little book entitled ‘The Story of 
Temperature Measurement —it is inter- 
esting to note that temperature measure- 
ment dates back 150 B.C. 

Tick No 155 on reply card 
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Research and Control Instruments Ltd 
the new sole UK distributors for Philips 
and Mullard electronic and scientific in- 
struments—have issued the first number 
of the RCI Standard, a 16-page news- 
paper style publication with technical 
articles from the companies concerned. 
Tick No 156 on reply card 

Illustrated examples of the many uses 
for Mills self-lock scaffolding are given 
in a new brochure. 

Tick No 157 on reply card 

Attractive book from Whessoe illustrated 
with drawings of their early trains and 
cranes outlines the history of this firm 
from foundry work in 1790 to present 
day Calder Hall. 

Tick No 158 on reply card 

New catalogue produced by the Magnetic 
Valve Co Ltd contains nearly 100 photo- 
graphs and line-drawings of the com- 
pany’s products. 

Tick No 159 on reply card 


Use of transistors in a capacitance oper- 
ated level control is the subject of a 
feature in the latest number of the Lan- 
cashire Dynamo Group's technical re- 
view. 

Tick No 160 on reply card 

New colour folder from EMI Electronics 
Ltd describes their hand and clothing 
monitor Type 1 which can detect simul- 
taneously both alpha and beta contamin- 
ation of the hands and separate alpha 
and beta clothing probes enable three 
people to use the instrument at once 
Tick No 161 on reply card 

Standard and new insulating materials 
made to BSI specifications are described 
in a series of leaflets from The Micanite 
& Insulators Co Ltd. 

Tick No 162 on reply card 

Solartron analogue computing cquip- 
ment is briefly and concisely described 
in a new brochure. 

Tick No 163 on reply card 
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Peaceful nuclear landmark: Rising 100 feet from the flat farmlands near 
Munich, Germany, is this aluminum-sheathed nuclear reactor, main labor- 
atory instrument of the nuclear research centre at Munich Technical 
University. Designed and built by AMF, the 1,000 kilowatt pool-type 
research reactor is the first to become operative in Europe under Presi- 
dent Eisenhower’s “Atoms for Peace” programme. 









FIRST AMONG RESEARCH REACTOR BUILDERS— 


(Inset) The control console of the AMF-built Munich 
Research Reactor. The reactor will be used to train stu- 
dents in nuclear research, primarily in the field of solid 
state physics. It will also produce radioisotopes for use 
in medical and industrial research, as well as for use by 
the University itself and other educational centres. 


AME creates now too? for atomic probe! 


With the opening of Munich Technical Uni- 
versity’s new atomic research centre, AMF 
—the leader among research and training 
reactor builders—now has three installa- 
tions in operation, with twelve more in 
various stages of design and construction. 
In fact, AMF is today building more than 
twice as many research and training 
reactors* as any other company in the 
world! 

In the field of atomic power, AMF Atomics 
works in close cooperation with Dr. Walter 
H. Zinn and his General Nuclear Engineer- 
ing Corporation, as well as with Mitchell 
Engineering Ltd. of London. Together they 
have developed a number of advanced power 
reactor designs which offer great promise 
for the economic production of electricity 
in areas in which conventional fuel costs 
are high. 

Ship propulsion is a particular applica- 


Hen ON a, 
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tion of nuclear energy in which AMF has 
specialized experience. Under a Nuclear 
Energy Programme sponsored by a joint 
committee of the U.S. Maritime Adminis- 
tration and the U.S. Atomic Energy Com- 
mission, AMF recently designed a Closed 
Cycle Boiling Water Reactor System for 
propulsion of a 38,000-ton tanker. The 
AMF design was approved by the joint 
committee and has now become the basis 
for a construction programme. 


Dockside refueling of a nuclear-powered 
vessel presented a knotty problem which 
AMF successfully solved. For example, the 
complete refueling of the nuclear subma- 
rine, “Seawolf,” is handled by such AMF 
equipment. 


Eminently qualified in all aspects of 
nuclear ship propulsion, AMF is prepared 
to conduct feasibility studies, design power 


Amonicon Machine ¢- Foundry Company 


AMF Building * 261 Madison Avenue * New York 16, N. Y, U.S.A. tions, Geneva, September 
Manufacturing subsidiaries and sales offices: LONDON + GENEVA + BOLOGNA + SAO PAULO + TOKYO 


plants, manufacture all or part of the com- 
ponents, furnish consulting and engineer- 
ing services, as well as supervision during 
installation, loading of fuel and sea trials. 


In addition to their reactor design and 
construction activities, AMF Atomics has 
also taken the lead in the development of 
reactor control-rod drives, remote material 
handling equipment and other specialized 
nuclear components. Such AMF equipment 
is now in service throughout the world. 


For a complete reactor facility, either 
for training, research, power or ship pro- 
pulsion...for specialized control and han- 
dling equipment...for authoritative assist- 
ance at any stage of your atomic energy 
programme ...AMF nuclear design and 
development engineers will be glad to work 
with you on your specific problems. 


* Having operating power levels above 10 kilowatts 


Visit AMF"’s Stand No. 47 
at the Second International 
Exhibit of Peaceful Uses 
of Atomic Energy in the 
Grand Palais des Exposi- 


1-14, 1958. 
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Research Reports 


The foliowing reports have been made available to the public by the United 
Kingdom Atomic Energy Authority. They may be borrowed or photocopies 
obtained from the Science Library, London, Department of Industrial and 
Forensic Science, Belfast, the Mitchell Library, Glasgow, and the Central 
Libraries at Acton, Birmingham, Bristol, Kingston-upon-Hull, Leeds, Liver- 
pool, Manchester, Newcastie-upon-Tyne and Sheffield. They are also deposited 
in the Copyright Libraries (i.e. British Museum; University Library, Cambridge; 
Radcliffe Science Library, Oxford; National Library of Scotland, Edinburgh; 
National Library of Wales, Aberystwyth) and in the Patent Office Library. 
Reports marked* may be purchased from Her Majesty's Stationery Office. 


Reports are also available in the United States, from the USAEC depository 
libraries, a list of which will be found in NUCLEAR SCIENCE ABSTRACTS. 
Reports for sale may be purchased in the United States from: Sales Section, 
British Information Services, 30 Rockefeller Plaza, New York 20, N.Y. 


AERE Harwell 


The migration length of neutrons in an infinite lattice. (Third 
report). D. J. Behrens. (Aug 1948, 11 pp) AERE T/R 239 
2s 6d* 

The solubility of helium in certain typical lubricants and 
mercury. 7. R. Moss. (Sept 1951. 15 pp) AERE E/R 754 3s* 
he static strength of pressure fed gas journal bearings. Porous 
bearings. C. H. Robinson, F. Sterry. (Dec 1957. 68 pp) AERE 
ED/R 1672 10s* 

The spectrographic determination of calcium and zirconium in 
bismuth-uranium alloys. R. C. Smart, M. S. W. Webb. (1958. 
8 pp) AERE C/R 2117 Is 9d* 

Some fission product partition data for butex (dibutyl carbi- 
tol). H. A. C. McKay, K. Alcock, D. Scargill. (June 16, 1953. 
6 pp) AERE C/R 2221 Is 9d* 

A theory of the fast-pinched discharge. J. D. Jukes. (1958. 14 
pp) AERE GP/R 2293 2s. 6d* 

A full radiation pyrometer suitable for temperature measure- 
ments in the range of 0° to 100°C. M. G. Davies, H. Kron- 
berger. (Sept 31, 1951. 6 pp) AERE GP/R 2372 Is 3d* 
Hygromagnetic instabilities of a cylindrical gas discharge. R. J. 
Tayler. (July 1957. 52 pp) AERE TP/R 2374 7s* 

A — for the ‘in pile’ measurement of thermal diffus- 
ivity. E. C. Firman, E. A, Johnson, J. R. Findlay. (Feb. 1958. 
29 pp) AERE R/R 2395 

The micro volumetric determination of uranium and pluton- 
ium. J. L. Bunce. (May 1951. 25 pp) AERE C/R 2407 4s* 
The crystal structures of plutonium, delta epsilon phases. J. G. 
Ball, P. Greenfield, P. G. Mardon, J. A. L. Robertson. (1958. 
14 pp) AERE M/R 2416 2s 6d* 

Head-end processes for dissolving stainless steel-UO, disper- 
sion type fuel elements. F. S. Martin, M. J, Waterman. (1958. 
15 pp) AERE C/R 2454 

The preparation of deuterosulphuric acid and deuterochloric 
acid the density of D.SO, solution. J. H. Freeman, C. E. C. 
Richards. (1958. 5 pp.) AERE GP/R 2475 1s 9d* 

The effect of neutron irradiation on the impact properties of 
EN2 mild steel. /. L. Mogford, A. T. Churchman, D. Hull. 
(1958. 12 pp) AERE M/R 2485 

A programme for solving the multigroup neutron diffusion 
equations in two space dimensions on the Ferranti mercury 
computer. A. Hassit. (1958. 39 pp) AERE T/R 2487 6s* 

The Weisskopf units. D. H, Wilkinson. (March 1958. 4 pp) 
AERE T/R 2492 Is 2d* 

[The photometric titration of bismuth with edta and its appli- 
cation to the determination of zirconium. G. C. Milner, 
A. Bacon. (1958. 19 pp) AERE C/R 2494 3s 6d* 

Two phase flow in gas-liquid systems. J. A. R. Bennett. (March 
1958. 60 pp) AERE CE/R 2497 8s* 

Calculation of Doppler broadening effects in homogeneous Th** 
and U*™ systems. J. P. H. Blake, G, A. Hughes (March 1958) 
AERE R/R 2506 

Neutron attenuation in concrete. K. T. Spinney. 
AERE T/R 2507 2s 6d* 

Errors and variations in white cell counts. 2. Diurnal and 
other physiological variations. A. C. Chamberlain, F. ; 
Turner. (1958. 16 pp) AERE MED/R 2512 

Production of high density proton currents for colliding beam 
accelerators at 15 GeV. J. W. Burren, D. Morgan, W. Walkin- 
shaw. (1958. 41 pp) AERE T/R 2519 6s* 

Steady state temperature distributions in a type of reactor 
channel with reversal of coolant flow. D. V. Wordsworth. 
(June 22, 1953. 16 pp) AERE E/M 72 2s 6d* 


(1958. 14 pp) 
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An automatic subtraction circuit for the Hutchinson-Scarroit 
pulse amplitude analysis. C. N. Davey. (1958. 10 pp) AERE 
EL/M 103 

Measurements of “Cs in human beings in the United King- 
dom 1956/1957. J. Rundo. (1958. 5 pp) AERE HP/M 126 
Is 2d* 

An estimate of the reactivity change in DIDO due to a change 
in the isotopic purity of the heavy water. C. J. England. 
(Jan 1958. 14 pp) AERE R/M 161 

An estimate of the particle size required in a settled slurry 
fuel element. W. M. Lomer. (Nov 1953. 10 pp) AERE T/M 
93 1s 9d* 

A note on the stabilized pinch. R. J. Tayler. (Feb 1958. 10 pp) 
AERE T/M 158 Is 9d* 

Calculation of fission product accumulation. E. G. H. Crouch. 
(March 1958. 13 pp) AERE T/M 159 2s 6d* 

Long range fallout of radioactive materials from nuclear ex- 
plosions. B. J. Wilson. (Jan 1958. 7 pp) AERE Reading list | 


Industrial Group 


The determination of 210 polonium in urine and other bio- 
logical materials. (March 1958. 7 pp) IGO AM/W 167 
The absorptiometric determination of lead in urine. 
1958. 7 pp) IGO AM/W 169 Is 6d* 


United States 


Report on boiling heat transfer. (Sept 1957. 5 pp) AECU 
S0c 

Surface fluxes and currents far various shielded radiation 
sources. (Oct 1957. 21 pp) AECU 3595 75¢ 

Resonance escape probability in slab lattices. (Feb 1958. 30 pp) 
BNL 445 $1 

Nuclear physics research quarterly report July, August, Sep- 
tember 1957. (November 1957. 36 pp) HW 53492 $1 
Attenuation properties of high density portland cement con- 
cretes as a function of temperature. (Jan 1958. 55 pp) HW 
$4656 $1.50 

Distribution of U-233 in an irradiated thorium slug. (Oct 1957 
16 pp) IDO 16419 50c 

Uranium fission stoichiometry. (Jan 1958. 14 pp) IDO 16432 50c 
Studies of nonlinear problems, I. (May 1955, 20 pp) LA 1940 
75¢ 

Mass yields from fission by neutrons between thermal 
14-7 MeV. (Feb 1956. 20 pp) LA 1997 75c 

Graphical aids in the calculation of the shielding require- 
ments for spent U-235 fuel. (Nov 1957. 59 pp) NAA-SR 1992 
$1.75 

Preliminary heat transfer studies of OMR fuel elements. (Nov 
1957. 44 pp) NAA-SR 1998 $1.25 

A modification of the spherical harmonics method in neutron 
transport theory. (13 pp) ORNL 2456 7Sc 

A compendium of thermal neutron cross sections averaged 
over the spectra of Wigner and Wilkins. (Jan 1958. 154 pp) 
WAPD 185 $4.25 

Calculation of effect on fuel burnup on fuel and poison dis- 
tributions and on flux distribution in the marine reactor, 
project 16. (Jan 1957. 24 pp) AECU 3596 75c 

Kinetic studies on the SPERT I reactor II. On the initial 
shutdown of the SPERT I reactor for periods greater than S50 
milliseconds. (Dec 1957. 58 pp) IDO 16404 50c 
Engineering liaison for MTR-ETR experiments standard prac- 
tices manual. (Dec 1957. 58 pp) IDO 16431 $1.50 
Application of digital techniques to reactor control systems, 
period covered, February 1, to May 1, 1957. (June 1957. 35 pp) 
NYO 8501 $1.25 

Digital rod position indicator system. (Dec 1957. 
8503 75c 

Reactor safety system response. (101 pp) ORNL 2318 $2.75 


Factors which affect formation and deposition of transport 
corrosion products in high-temperature recirculating water 
loops. (Dec 1953. 82 pp) ANL 5195 $2 

Hazards summary report for the army package power reactor. 
(July 1955. 292 pp) APAE 2 $6 

Hazards summary report on the zero power experiments for 
the army package power reactors. (Jan 1956. 93 pp) APAE 
5 $2.50 

Summary of progress in unclassified areas of reactor techno- 
logy. (Feb 1958. 19 pp) CEND-0005 RS 17 75c 

Homogeneous reactor for ship propulsion, reactor design and 
feasibility problem. (Aug 1954. 138 pp) CF-54 8 236 $2.75 


(March 


3569 


and 


21 pp) NYO 


NUCLEAR POWER August 1958 











PRED eieilnd Kivthl enn aiers dinates dite 








SPECIAL PRE-PUBLICATION ANNOUNCEMENT 




































ng- 
126 
nge 
ind, 
The United Nations announces the Publication in English of the complete 
Ary 
'/M 
PROCEEDINGS OF THE SECOND UNITED NATIONS INTER- 
PP) 
NATIONAL CONFERENCE ON THE PEACEFUL USES OF 
uch, 
. ATOMIC ENERGY (Geneva, September Ist to 13th, 1958) 
ex- 
ist | 
(QQ 
bio- A, WY More than 2,200 papers (double the number presented at the 1955 Conference), covering 
arch ) all aspects of the Peaceful Uses of Atomic Energy will be presented at the Conference in 
| . : . . ee : : . 
which approximately 70 countries will participate and discuss their latest achievements, 
both experimental and practical. The main subjects of the Conference are listed below : 
3569 
Y 
ation V/ \) 
) Y Y , 
PP) Xs WY Basic physics Raw materials 
Sep- ss a ee on ae ae eee e 
Basic chemistry Production of nuclear materials 
Hw Biology and medicine Research and power reactors 
_ Use of nuclear energy for purposes Reactor technology 
” other than generation of electricity Production and uses of isotopes 
52 50c , 
1940 Thermonuclear developments Training in nuclear sciences 
| and Possibility of controlled fusion 
quire- 
1992 "4 \) 
(Nov V, V 
N\ Y The English edition is expected to consist of 34 volumes (approximately 500 pages each’ 
ail WS nglish ¢ s expected to consist of 34 volumes (approximately 500 pages each), 
, which will become available beginning December, 1958; publication is expected to be 
rage 
4 pp) completed by June, 1959. 
n dis- A special pre-publication price of £155 (or equivalent in other currencies) for the 
actor, 
complete set is now available, and orders will be accepted on this basis until November 
initial as ye . . ‘ 
com ws 30th, 1958. The regular price for the full set will approximate £182. 
) prac- Abridged editions in French and Spanish are planned for simultaneous publication. They 
en will consist mainly of the papers presented orally at the Conference (approximately 500), 
35 pp) the papers submitted in the language of the edition, and a selection of other papers. These 
) NYO editions are expected to be in 15 volumes, and a pre-publication price is available (up to 
52.79 November goth, 1958), of £68 or equivalent in other currencies. 
insport 
water : 
4 
eactor. For further details consult your local bookseller, or 
nts for & 
AP 3 
APAE § UNITED NATIONS, GENEVA, SWITZERLAND 
techno- 5 
gn and ' — : : 
575 Brochures giving further details available on request 
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This was the shape of 











Here was a problem of national importance. 
Lubricants were needed by the nuclear industry 
for reactor equipment, much of it subjected to 
radiation. Yet, like human beings, oils and greases 
were vulnerable to radiation. Oils darkened in 
colour and became coarse-grained solids (solidifica- 
tion being but one of a tangled skein of problems). 

The Shell Group started working on the prob- 
lems of lubricating under radiation conditions 
while most nuclear power stations were still on 
the drawing board. In fact, Shell was the first oil 
company to develop Atomic Power Lubricants, 
and the research that went into Shell A.P.L. is 
characteristic of the way Shell sets about doing 


TRIUMPHS OF SHELL RESEARCH...14 


oil after radiation 


at Shell’s Research Centre at Thornton. Series o; 
tests were carried out both in the B.E.P.O. pile 
at the U.K. Atomic Energy Authority Research 
Establishment, Harwell, and with Thornton’s own 
Cobalt 60 source of radiation. In 1957, after four 
years of research, Britain’s first range of Atomic 
Power Lubricants was on the market. 

The moral of the A.P.L. story is that Shell 
research is supremely applicational. The Centre 
at Thornton is always ready to work with even the 
most specialised sectors of industry to produce 
the right oil for the job. If you and your organi- 
sation have any major lubrication problems, it will 
pay you to get in touch with your local distributor 


things. A team of research workers was assembled of Shell Industrial Lubricants. 





The Research Story 


In the hundreds of complex hydrocarbons examined, very different 
reactions to radiation were observed according to the configuration of 
the atoms in the molecules. When carbon atoms were arranged in long, 
straight chains, radiation caused these chains to link up with one another, 
giving highly complex structures of an entirely different nature from the 
original material. The first effect of this change was to cause a rapid 
increase in viscosity, ultimately giving rise to a solid rubber-like product. 











VISCOSITY 


For example, a high quality turbine oil conforming to BSS.489 | 
receiving a dosage of 1.77 x 10'* neutrons/cm* was changed into an | 
intractable solid—a clear demonstration that radically new lubricants 
were needed by the nuclear industry. RADIATION DOSAGE 











Shell Atomic Power Lubricants have a molecular structure that has 
proved itself very resistant to radiation. In fact it will withstand a 
radiation dosage four million times stronger than that which will kill 
a man—without any significant change in structure or physical properties. 


Relationship between radiation dosage 
and percentage increase in viscosity, 
cS at 100°F. 

Oil A: highmolecular weight long chain 
hydrocarbon. Oil B: Shell A.P.L. 731. 


ATOMIC POWER LUBRICANTS 


another proof of Shell leadership in Lubrication 


NUCLEAR POWER August 1958 Tick No 66 on reply card for further details 











NEW IDEAS 


nucleonic patents 


P 
Multiple reactor 

First applied for in 1953, this patent was 
uot published until five years later and 
probably means that this idea, though 
interesting, is now obsolete. It proposes 
a reactor made up from nine separate, 
self-contained units, each removable in- 
cependently for servicing. Each unit (2) 

















contains its own reactive section 5, heat 
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796,992 NINE IN ONE 


| Stainless steel tank 

2 Removable reactor unit 
3 Concrete shield 9 Heat exchanger 
4 Heat-insulating gasheader 10 Pump 

5 Reactive section 11 Motor 

6 Primary coolant header 12 Gamma shield 


7 Neutron shield 
8 Expansion pieces 


exchanger 9, circulating pump 10, shields 
and other components (see diagram). The 


unit 2a is 14 in. square section and 
accommodates 196 fuel element units, 
2b are 17 x 14 in., containing 238 ele- 


ments and units 2c hold 170 elements, 
making a total of 1828. 

In the reactive section 5, the coolant 

channels containing 6 ft long fuel ele- 
ments are coupled so that each pair has 
a coolant feed pipe from the inlet prim- 
ary coolant header and connects with 
an outlet header. Primary coolant passes 
twice through section 5 in every circu- 
lation cycle. 
796,992 Improvements in or relating to 
nuclear reactors United Kingdom 
Atomic Energy Authority (Inventors: 
j. Diamond and S. G. Bauer) Appn: 
April 13, 1953 Pubd: June 25, 1958 


Virtues of PWR and BWR combined 


This is a reactor system claiming to 
combine the good heat transfer charac- 


with the stability and lower operating 
pressures of a boiling water system. The 


These abstracts are made from British Pa tent 


from the Patent Office (Sales Branch), 25 Southampton 


394 


Specifications with the permiss on of the 
Street, London, W.C.2. 3/6 a 


coolant is water containing the minimum 
amount of steam and at a pressure not 
substantially above the saturation pres- 
sure at the operating temperature. This 
is achieved by having a free water sur- 
face in the pressure vessel. During nor- 
mal running the evaporation from this is 
very small, but if there is an increase in 
reactivity the water temperature 
causing an increase in vapour pressure. 
This operates a safety valve leading to 
a blow-off condenser so that the tem- 
perature stabilizes. Condensate from the 
blow-off condenser may be returned to 
the pressure vessel to maintain the water 
level. 

796,164 Improvements in or relating to 
nuclear power reactors. United Kingdom 
Atomic Energy Authority (Inventor: 
B. L. Goodlet) Appn: July 26, 1955 
Pubd: June 4, 1958 


rises 


Injector improves BWR circulation 


The volume of water in boiling water 
reactors which has to be recirculated is 
considerable and difficult to handle, and 
requires the use of large pumps. To 
avoid the use of these and their associ- 
ated difficulties, the natural circulation 
induced by the difference in density be- 
the water and the water/steam 
mixture can be employed. Normally the 
available head in this method is rela- 
tively small, and the idea of this patent 
is to increase it. Nozzles are arranged 
at the inlet of some or all of the fuel 
ducts through which water is pumped at 
high speed, producing an injector effect 
which assists natural circulation. This 
water can either be drawn from the reac- 
tor vessel or obtained from the conden- 
sate from the turbines. 

796,966 Improvement in and relating to 
nuclear reactors. C. A. Parsons & Co 
Ltd (Inventor: Harry Chilton) Appn: 
Jan 2, 1956 Pubd: June 25, 1958 


tween 


Helical coolant flow 

This is another idea on fuel element 
cooling from GEC and is in fact an im- 
provement on their earlier patent 790,688 
(see NUCLEAR POWER, June). Here the 
helically finned can has a_ protective 
cylindrical sheath 3 of thin metal—say 
aluminium or magnesium—making good 
thermal and gas tight contact with the 


HON RANA 
PRA 


— 7 
Se el, spel 4 





797,608 SHEATHED CARTRIDGE 
1 Fuel can 
2 Helical fin 
3 External sheath 


4 Coolant inlets 
5 Coolant outlets 


Controller 


copy (including postage, 


f Her Majesty's Stationery Office. 
inland and abroad) 


fins. In it are a series of gas inlet holes 
4 and outlet holes 5 on opposite sides of 
the element. Gas entering an inlet passes 
round the fin axially in both directions 
until it reaches the associated outlets § 
Thus by suitable disposition of the inlets 
and outlets, coolant can be made to 
pass round 4, 14, 2} or more turns of 
the helical channel, and by choice of 
spacing the cooling requirements may be 
satisfied and the gas temperature raised 
by the desired amount. 

The system could also be applied to 
cans with multistart fins and to 
elements which are themselves in 
form of a helix. 

797,608 Improvements in or relating to 
heat transfer arrangements The General 
Electric Co Ltd (Inventor: D. A, Boy- 
1 * pee Aug 17, 1955 Pubd: July 


In brief 


Half a dozen patents published between 
January and May, 1958, from Reactor 
Centrum Nederland cover various design 
aspects of solution or suspension-type 
reactors. They are 789,937 and its corol- 
lary 789,117 (boiling homogeneous solu- 


fuel 
the 


tion), 794,224 (giving details of the gas 
injection into the riser described in 
755,495), 795,421 and 792,113 and 4 


(fluidized powder type). 

A boiling water reactor in which steam 
voidage in the core is virtually constant 
is described in UKAEA’s 795,406 (Inven- 
tor: H. R. C. Pratt). 

Avoidance of calefaction in homogene- 
ous reactors is the aim of 794,614 by 
Compagnie Francaise Thomson-Houston. 
For this a number of surface configura- 
tions for the fuel elements is suggested 
which give regular and intensive heat 
transfer and prevent the formation of a 
continuous vapour film over their surface. 


Details of a gravity-operated shut-off 
rod and its control mechanism are given 
in UKAEA’s patent no 795,565 (Inven- 
tor: G. E. Lockett). 


A catalytic recombiner for radiolytic 
hydrogen and oxygen produced in solu- 
tion type reactors is described in 785,420 
from North American Aviation Inc. 

A long, historic and detailed specification 
applied for in the States in 1945 by four 
individuals—two Americans, two British 
—and only just published, describes a 
control rod for uranium or uranium 
oxide reactors. It is gravity operated, has 
motor and chain drive for withdrawal 
and is held in position electromagnetic- 
ally. 


Another patent dating from the last year 
of the war is now published by the 
UKAEA—reactor shielding plugs com- 
prising layers of paraffin wax, inter- 
spaced with steel shot loaded pornia. 





Complete speci ean can be obtained 
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Oleum (A// Strengths), Sulphuric, 
Battery, Hydrochloric, Nitric, 
Dipping and Mixed 
also 
Distilled Water (Pure) 


SCIENTIFICALLY PACKED FOR 
TRANSPORT—ANY WHERE 
in 
Glass Bottles and Stone Jars 
(1 to 4 lbs.) —— (1 to 4 gallons) 
Carboys (10 to 14 gallons) 
Steel Drums (1 to 10 cwt.) 











Hii IAI “| | 


| IN ALL STRENGTHS: FOR ALL PURPOSES Hil 
| IN ANY QUANTITY. 


SPENCER Hi 
| | FOR HOME & EXPORT MARKETS 
CHAPMAN ‘| | | ST nT I | | ‘i 
; aie se TU 
& MESSEL LID Works - Silvertown, E 16 


















Telephone - . - GRO 4311 
Telegrams H. aad Audley, London 
45 Park Lane, London, wi Cables - - - Hydrochloric, London 
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| Aeronautical engineering is an excellent 
school for nuclear engineering. That is the reason for 
this advertisement. Armstrong Whitworth have been concerned 
with aeronautical engineering right from its infancy. 


Our machine tools and their highly skilled operators are 





x now tackling a wide variety of engineering problems. 


We might well be able to help you. Write or telephone to: 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 
BAGINTON, NR. COVENTRY. TOLLBAR 2261. 
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for the most 


FERROUS comprehensive 









Ve 


stock avatlable 


BRASS, COPPER, PHOSPHOR BRONZE, GUN METAL, NICKEL SILVER 
ALUMINIUM, DURALUMIN, TIN PLATES, ZINC SHEETS 

TEE RODS, TUBES, STRIPS, SHEETS, BLANKS, ANGLES, CHANNELS 
RIVETS, SCREWS, NUTS, WASHERS, GAUZE, SOLDER 

PERFORATED SHEETS, STUDDING 


& SONS (CLERKENWELL) LTD. phone: CLE 1277 (14 lines) 
42/54, ST. JOHN’S SQUARE, CLERKENWELL, LONDON, E.C.! Screw Dept: CLE 0925 





SMALL?... YES! But 


GIANT 
PERFORMANCE 


A.C. Voltage Stabiliser, Type ASR-1150 


This Stabiliser, of the A.C. automatic voltage step- 
regulator pattern, will handle loads up to over 1 kilo- 
watt—and has an output of 5 Amperes at (usually) 
230 volts. As a general rule it weighs only about 
1/10 of the so-common “choke-condenser’”’ types 
offered by many competitive firms. It has no large 
high-rating capacitors—which fail regularly in 
“‘resonated”’ types of Stabilisers, and which are very 
expensive to replace. 

ASR-1150 is insensitive to changes of mains frequency, works equally well from 0°(, to 
100 load (maximum loading 1150 VA), and has sinusoidal output waveform. The 
degree of Stabilisation it provides is ample for very many purposes. 

Complete details of our entire range of Regulators, of which there are many patterns 
ranging from 200 VA to about 30 kVA (single-phase) are given in our new 32 page 
Automatic Voltage Regulator Catalogue (S-574) which will be sent at once against your 
written request. 


Blaude Lyons Ld. zener... 


Telephone : Hoddesdon 3007 -8-9 





The ASR-1150 
Weighs 11 lb 
Measures 84 x 44x 5 
Price £25.16.0 Net 


Grams: Minmetkem, Hoddesdon 


Head Offices : 76 OLDHALL ST., LIVERPOOL, 3. Telephone :; Central 4641/2 
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SHEETS - BARS - TUBES 
item iadaaions STRIPS & BLANKS ‘also 
aa PROFILE CUTTING & 
Butters Bros. Ltd., of Glasgow have been using f " FET PO | | ' 4 | N ( 


Hoffmann Bearings in great variety for their cranes 


spots = = = There they are high 


over 40 years, involving ball journals, roller journals, 
self-aligning ball and roller journals, single and double 


thrust bearings as well as large steel balls. W FE WI! L L pb R O Fl L E 


Long life, complete reliability and negligible upkeep 


costs are the secret of their confidence in Hoffmann a N Y S & P E 


products. 



















(KOE IKeS) 


LIMITED 


SCAPA HOUSE - PARK ROYAL RD. 
LONDON N.W.10 
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BALL AND ROLLER 
BEARINGS 
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OIL FREE 
COMPRESSORS 


DISPLACEMENT RANGE 1 to 136 c.f.m. 



















In the Food Processing, Brewing, Chemical and 
Paper Industries, also for pneumatic instrument 
control, it is essential that the air is free from 
oil in both droplet or vapour form. The @¥J 
compressors use carbon rings and completely dry 
cylinders to achieve this purpose. 


PANE eben on, 


Manufactured now for several years they have 
proved themselves successful in many industries. 


For further details please write requesting 
Leaflet Nos. 4, 20, and 28. 








Nlustrated is the 5” bore x 4° stroke 
twin cylinder model 


WILLIAMS & JAMES eencineers) LIMITED 
GLOUCESTER - ENGLAND 


TELEPHONE: GLOUCESTER 24021-2-3 ' TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER” 





K/W.J.1995 


Internationally Recognised 


ERMETO fittings are the internationally 
recognised method of coupling high pres- 
sure pipe lines. Enormous numbers are 
in use throughout the world. 

Supplied in mild steel, stainlesssteel,brass, 
bronze and aluminium for all pipe sizes, 


standard and non-standard up to 2” o.d. 


A wide range of valves also available. 


Catalogues on request. 














« « CR IERMEO Re 


BRITISH ERMETO CORPORATION LTD 
Beacon Works, Hargrave Road, Maidenhead 
Maidenhead 5100 (10 lines) 





Aé0 
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iry 
“ IF THIS 
HAPPENED TO 2 
) \ 
YOUR DRAWINGS... would you be able to replace them ? 
Yes ...if they’d been copied by the 
Statfile Recorder ! 
; The ‘Statfile’ Recorder Model 70 mm se atives to any size up to 40 x 60 inches 
can mass-record any plans, documents or have clear corner-to-corner definition. 
drawings up to 40 « 60 inches on to neg- Master copies for dye-line or blue-print- 
atives 2} x 4 inches. 18,000 such film ing can be made with the same equipment. 
—— negatives can be stored in a small filing This machine is easy to handle and can 
cabinet 30 x 17 « 20 inches, saving valuable be operated by unskilled labour. Write 
filing space. Enlargements from the neg- _ now for further details. 
‘STAT FILE’ 
RECORDER MODEL 70 mm 
995 


Photostat Limited, 1-4 Beech Street, London, E.C.1. Telephone : METropolitan 0311 


for Atomic Plant... 


*Statfile’ is a registered trade-mark. 


ISOMANTLES 

























Hundreds of Isomantles assist Nuclear 
Development at Capenhurst, Springfield, 
Sellafield, Aldermaston, Harwell and other 
Atomic Centres. 


Filter Shells and Reactor Vessels are 
heated by our *‘ ISOJACKETS”’ as shown in 
the illustrations, in some instances 

up to 800°C, 


Isotapes—flexible electric heating tapes— 
trace many thousand feet of process 
gas lines. 


HH 


Isomantles have a wide range of uses. Can 
they help you with your special heating 
problem? 


WAIHI 

















Leaflets on request to 








ISOPAD LTD., BARNET BY-PASS, 4 BOREHAM WOOD, HERTS. 


Telephone: ELStree 2817/8/? Telegrams: ISOPAD, BOREHAMWOOD 
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issoimportant 


and only the finest equipment is acceptable 





Continuous - Cleaning Ventex Air Filters 
ensure a constant flow of clean air to 
vital functions of atomic power plant 
equipment. The filter is static and rigid, 
ensuring strength and reliability under all 
conditions of operation. 


There is a Ventex Air Filter for every purpose, 














VENTEX Zr Aittore 





po Send your enquiries for air filters to: 
p OZONAIR ENGINEERING CO. LTD. 
- ROCHESTER - KENT 


Telephone: CHATHAM 450: 1/PBX 





2 RE OSS Sage REE 


scaler 
type 1009 E 
incorporating built-in cooling unit. 

Specification: 
Pulse input: Positive, 0.25us minimum duration. 
Discriminator : S5v-5Ov. 





a Resolving Time (‘Paralysis off’): 1.5us. 
Paralysis Times : Switch Selection 5, 10, 20, 50, 

SCALER TYPE 1009 E is designed to count 100, 200, 500us; 1, 2, 5, 10 milliseconds. 

; , = Speed : This is limited by mechanical register to 

random or regular electrical impulses of 2 Si pas ennai: is eel Oe ened te he on 

of an extended high speed register. 

Stability: Mains variation of 10°,, have no 


amplitude greater than a pre-determined value | 
which may be set between +5 and +50 volts. | effect on the working of the equipment. 


Made in conjunction with and under Atomic 
Energy Research Establishment licence. 


Write for further details of this and other Instru- 
ments in the Dynatron range. 





NUCLEONIC & ELECTRONIC DEPARTMENT 


WE ARE EXHIBITING AT THE ATOMS FOR PEACE 
EXHIBITION, GENEVA, Ist- I4th SEPTEMBER, 


Dynatron Radio Limited, Maidenhead, Berks. STAND No. 4F 


Scalers - Pulse Generators - Pulse Analysers - Power Units - Probe Units - Pulse Amplifiers - Instrument Racks 





1958 
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«| CONTROL PANELS 


ir to 


aa with a difference! 


er all Using Londex relays, timers, level 


controls and pressure switches etc. 


4 


“pose 


| econ danethoeeeet 





Our technical sales representatives are 
always available to assist your own design 
staff, please write for details. 


LONDEX LTD. 


my ANERLEY WORKS, LONDON, S.E.20 
NS) 





Tel: SYDenham 3111 
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Lead screening bricks made 
by Grey & Marten are equipped 
with viewing portholes and a 


revolving sphere for remote 
handling of radioactive 


sources. y 
ZL 


y a 
Fs 
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Ask Grey & Marten 
about lead shielding 


(They ve been handling lead for 125 years) 


GREY & MARTEN are experts in 
lead. They’ve specialised in 
the manufacture of all kinds of 
lead castings, fabrications and 
fillings for more than a century. 
Interlocking Lead Bricks (in 
one, two and four-inch thick- 
nesses), Lead Sphere Units (in 
two and four-inch bricks), 
Aperture and Viewing Bricks, 
Lead Pots and Isotope Carriers 
are all produced under the 
Grey & Marten name. 

Consult Grey & Marten 
whenever you need screening 
against radioactivity. 








Storage pot typical of 
those used in standard 
safes not already fitted with 
lead protection, affords 
economical storage for 
radio-active material. 





GREY & MARTEN LTD 


Established 1833 


CITY LEAD WORKS, SOUTHWARK BRIDGE, S.E.I 
and at Birmingham, Manchester and Ipswich 





A6é3 
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TWO 
LEVELS- 
ONE 
CONTROL 


The K.D.G. diagram actuated 
Liquid Level Switch requires 

one }” B.S.P. fitting ONLY to give 
TWO LEVEL CONTROL 

and audible/visual warning. 

It is suitable for water, fuel 

oils, non-corrosive liquids, etc. 








Write for full details and specifications to: 


K.D.G. INSTRUMENTS LTD., 
MANOR ROYAL, CRAWLEY, SUSSEX 
CRAWLEY 25151 





in association with Stow and Partners Ltd. 








the flow with the ‘Telicator’ 


Low or high pressure fluid systems can be fitted with a 
Telicator Visual Flow Indicator, which is a simple instrument for 
indicating the flow, whatever the viscosity. The rotors are specially 
designed by Dukes and Briggs to give the clearest indication over 
specific ranges of flow rate. Water supplies for cooling purposes, 
and forced lubrication systems are two typical applications. A new 
model is under development for use with opaque fluids, and special 
designs can be made to meet specific requirements. 


® Comparative flow gauged by speed of revolving rotor 
® Extreme sensitivity at all pressures 

® Units readily adaptable to existing installations 

® May be mounted in any plane 

© Simple design ensures complete reliability 








9 


Ss 


SIR W. H. BAILEY & CO. LTD, PATRICROFT, MANCHESTER, ENGLAND 


Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
LONDON OFFICE: SELINAS LANE (OFF WHALEBONE LANE SOUTH), DAGENHAM, ESSEX. PHONE: DOMINION 2277 





TGA TRI 
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against radiation is a subject 
of constant research, and the need for skilled 
engineering in the manufacture of suitable 
protection methods will grow as 





Mb 


SHIELDINGS 


without cavity voids, require skilled 


techniques for their manufacture. In the forefront 
of modern practice are JENKINSONS 
who are widely known for a high degree 


of skill in these directions. 


Phone 27438/9 


GA TRI 
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Nuclear Power is more widely applied. 









j W. G. JENKINSON LTD. 
' ARUNDEL ST; SHEFFIELD 1 
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Dependability “iN 


i 
\ 
For the servicing of vital electrical and electronic 
equipment, the Universal AvoMeter is relied upon 
throughout the world. For maintenance testing and 
speedy ind‘cation and location of faults, it is un- 
rivalled. Its modest initial cost can be saved by the 
avoidance or rapid rectification of one single break- 
down. 


| 

| 

| 
Model 


Universal 


AVOMETER 


A multi-range electrical testing instrument giving a wide 
“% range of readings of A.C. and D.C. Current, A.C. and 
D.C. Voltage, Resistance, and Decibels on a S5-inch hand 
calibrated scale. 
The instrument has a sensitivity of 20,000 ohms per volt 
and meets the accuracy requirements of British Standard 
Specifications 89/1954 for industrial portable instruments. 
It is compact and robust, simple to operate, and is pro- 
tected by an automatic cut-out against damage through 
inadvertent electrical overload. 

Size: 8h in. x 7hin. x 4h in. VOLTAGE AC/DC: 0 to 2,500 volts. 
Weight: 6$1b. (including leads) CURRENT AC/DC: 0 to 10 amps. 

RESISTANCE : 0-20 megohms 


: > with internal 
List Price: batteries 0-200 
ope megohms with ex- 
£23 e 10s. ternal D.C. supply. 
DECIBELS : —I5dBrto + I5dB. 
Various external accessories are 
Fully descriptive literature available for extending the wide 
available on request. ranges of mezsurement. 


. . . you can depend on 


4XNY0 trp 


AVOCET HOUSE . 92-95 VAUXHALL BRIDGE ROAD . LONDON . S.W.1I. 


Telephone : ViCtoria 3404 (? lines) 





AGS 
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RADIATION MONITORS~ LIMITED 
Utility GEIGER COUNTER 


A highly sensitive, portable instrument made under iicence from Principal data 
the United Kingdom Atomic Energy Authority as a general purpose 
monitor for the detection and qualitative measurement of gamma,  Size9 x 6 x 3 inches. Weight 
hard beta and x-rays in laboratories or industrial premises. 3 lb. Background count 90 
The design employs a specially-produced low-voltage halogen” ¢/min. Operating potential 
quenched geiger-mueller tube in a simple integrator circuit devel- 
oped from that evolved at the Atomic Weapons Research ; oi 
Establishment, and provides three ranges of visual response by //0” .0/ to 10. A Battery life 
flashing neon, together with a loudspeaker count of each ionising exceeds shelf life. Response 
event at low radiation and immediate appreciation of any signifi- exceeds 30,000 c/m. Output 
cant flux change at higher intensities. A convenient personal 
monitor, the Utility Counter is also suitable for radioactive survey 
in connection with the location of thorium or uranium ores and Volts. 
is ideal for realistic Civil Defence training, while the provision of 
a pulse output socket for connection to external circuit, oscilloscope 
or recording scaler is of particular advantage for demonstrating £ : 0 . 0 . 0 
nucleonics in schools and technical colleges. 


400-450 V. Current consump- 


pulses approx. 1, 15 and 50 


Supplied complete with battery pack and comprehensive instruc- plus 
tion book covering elementary nucleonics, geiger counter theory, 

and notes on amateur prospecting. Miniature crystal earpiece on ° P 
extension lead with jack plug an optional extra at 35, -. batteries £2-15-3 


RADIAC SLIDE RULE for calculating Dose Rate from Fall-out 


These Admiralty Research Laboratory Crown Copyright white 
plastic rules have eleven scales and twin reversible slides 
for calculating:- : 

(1) Dose Rate at any required subsequent time from any 
known rate at any given time after zero. 

(2) Total Dose from any subsequent time to infinite time. 
(3) Accumulated Dose between any two required subsequent 
times. 

Fission products scales (I,=I,/t'*) on front of slides, 
radioactive sea water scales (I,—I,/t'*) on reverse. 
Instructions for use are engraved on the back of 12” long by 
24” wide plastic body. 


£1. 0. 0. post free in United Kingdom only 
RADIATION MONITORS LIMITED ~- 52 Tottenham Court Road, London W.lI. England 








AND NOW AT BRADWELL! 


WHEN SPECIAL PURPOSE TRANSPORT TANKS ARE REQUIRED 





* DARHA M CAN PROVIDE THEM EFFICIENTLY & QUICKLY 





Engineers and makers of 
TRANSPORT TANKS 
STORAGE TANKS 

PRESSURE VESSELS 


Fabrications in 


MILD STEEL 


wamnprnlicicen PF focting Unie by Derhom, 


and ALUMINIUM ee em fe 


works %~ DARHAM INDUSTRIES (LONDON) LIMITED 


BASILDON. ESSEX 13 VICTORIA STREET - LONDON -: S.W.1 


AND 
DURHAM CITY. Phone: ABBEY 2231-3 











Tick No 86 on reply card for further details NUCLEAR POWER August 1958 











cat a Ki tid EPA SIE EE ae 





! 
1 
I 
1 
! 
! 
I 
! 
I 
I 
I 
I 
1 
I 
I 
I 
] 
I 
I 
‘ 
I 
I 
1 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
| 
I 
I 
I 
I 
! 
I 
I 
l 
! 
! 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
| 
I 
I 
| 
| 
I 
I 
I 
I 
1 
I 


AUGUST 1958 


Nuclear Power 
panees Oe ee 


free enquiry service for... 





TECHNICAL LITERATURE 


To help you keep right up to date in design, planning or actual buying, 
NUCLEAR POWER has compiled this list of advertised products and services 
under broad group headings. Study the advertisements and then simply tick 
the items about which you would like further details. Then post this form 
back to us and we will take immediate action to see you receive the 
information you want. 


Bearings 
Hoffmann Manufacturing Co Ltd, The AS59 
Pollard Bearings Ltd A40 


Cabies 
Pyrotenax Ltd 


Capital equipment 
] High Voltage Engineering Corp 


Carbon and Graphite 
Morgan Crucible Co Ltd 


Chemicals and_piastics 
[] Davison Chemical Co Ltd AS3 
Imperial Chemical Industries Ltd 
Al3, Al7, A37 
[]) Nash & Thompson Ltd 
[}] Shell Chemical Co Ltd 
[] Spencer Chapman & Messel Ltd 
Thermal Syndicate Ltd, The 


Construction and allied none 
Gardiner, Sons & Co L 
Kennedy & Sons, Allen 
Vokes Genspring Ltd 
Wright Anderson & Co Ltd 


Design and allied services 
Electro-Hydraulics Ltd 


Electrical generating and subsidiary equip 
Hivolt Ltd 





Electric Motors, gears etc 
Varatio Strateline Gears Ltd 


Fans and ventilating equipment 
[] Standard & Pochin Bros Ltd, The A70 


Filtration 
Ozonair Eng Co Ltd A62 
Vokes Ltd Al4 


Fire prevention equipment 
[) Nu-swife Led AS2 





Gas treatment ent, control and owe. 
British Industrial Gases Ltd 
Erhard, Johannes 
Lloyd & Ross Ltd 
Williams & James Ltd 


Heating plant and equipment 

[) Itsopad Ltd 

(J) Murex Ltd 

[) Stabilag Co Ltd, The 
Superheater Co Ltd, The 


Industrial films, books, exhibitions 
Irwin Technical Led 


please send me further information 


NAME 


ADDRESS 





United Nations 
L}) Wiggin & Co Ltd, Henry 


Instrumentation 

Avo Ltd 

British Rototherm Co Ltd, The 

Davison & Co (Hexham) Ltd 

Dowty Nucleonics Ltd 

Dynatron Radio Ltd 

KDG Instruments Ltd 

Lyons Ltd, Claude 

Pascall Engineering Co Ltd, The 

Plessey Nucleonics Ltd 

Radiation Monitors Ltd 

Research & Control Instruments 
( Philips) 

Sangamo Weston Ltd 

Sunvic Controls Ltd 


OOoOoooOooDoono 


Instrumentation components 
C) Dowty Nucleonics Ltd 
{] Imhof Ltd, Alfred 

CL) Londex Ltd 

(} Simmonds Ltd, L. E. 

L) Westoo! Ltd 


Insulation 
() Cape Asbestos Ltd A28, 
L) Moler Products Ltd 

_| Thermal Syndicate Ltd, The 


A26 
L) Versil Ltd Als, Al9 





Liquid tr ent control and storage 

C) Bailey & Co Ltd, Sir W. H. A6é4 

[) Erhard, Johannes A2 
[) Evans & Sons (Wolverhampton) Ltd, 

Joseph A22 

KDOG Instruments Ltd A6é4 


Lubricati 


O Shell a & BP Ltd 392, 393 


Mechanical handling 

() Carruthers & % Pai . & A36 
[} Moore Ltd, W. A6 
L) Paterson Hughes ys Co Ltd Al5 


Metal: products, treatment, machinery, fabrication 
and machining 
Aero Precisions Ltd A20 
Allen & Sons (Tipton) Ltd, W. G, A68 
Armstrong Whitworth Aircraft Ltd, 
Sir W. G. AS7 
Barker & Sons ig aed Ltd, John 
Carne & Co Ltd, Rudolph 
Cox & ae Ltd 
Darham Industries (London) Ltd 
Davison Chemical Co Ltd 
Electropol Processin 
Gardiner, Sons o Ltd 
Harvey & Co (London) Ltd, G. A. 
Ide Engineering Ltd, C. F. 
Kennedy & Co Ltd, Allan 
Morgan Crucible Co Ltd 
Murex Ltd 
Osborn & Co Ltd, Samuel 
Screw Machine Products Ltd 


O OOO 


r5 


oooo00 
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the above items which I have ticked/or 


POSITION 





Sheepbridge Alloy Castings Ltd 

Smith & Sons (Clerkenwell) Ltd, J. 
Stainless Steel Profile Cutters Ltd 
Wiggin and Co Ltd, Henry 

Yarrow & Co Ltd 


Office equipment 
[) Photostat Ltd 
L) Radiation Monitors Ltd 


Power station equipment 

[) Dowty Nucleonics Ltd 
[) Fraser & Fraser Ltd 
Serck Radiators Ltd A42 
Serck Tubes Ltd A42 


A44-A45 
A71 


Radiographic equipment 
() Wford Led 


Reactor construction 

[) American Machine & Foundry Co 

{} English Electric/Babcock & Wiicox/ 
Taylor Woodrow Group 

(} General Electric Co Ltd 

[} Nuclear Power Plant Co Ltd 

L} Simon-Carves Ltd 


Reactor equipment 
() Ayling Nuclear Equipment Co A35 
() Birmingham Battery & Metal Co Ltd Cover 3 
{} John Thompson Water Tube Boilers 

Ltd Ow! 


Plessey Nucleonics Ltd 
Simon-Carves Ltd 

Techniques Nucléaires 

Ti Nuclear Engineering Ltd 
Tudor Accumulator Co Ltd, The 


Remote handling equipment 

(J) Ayling Nuclear Equipment Co 

{} Electro-Hydraulics Ltd 

[} Evans & Son (Portsmouth) Ltd, J. 
CL) Savage & Parsons Ltd 

[) Western Detail Manufacturers Ltd 


Shielding 

(] Associated Lead Manufacturers Led 
(} Grey & Marten Ltd 

[} Jenkinson Ltd, W. G, 


J Abin phen King Dick 
Wolf Electric Tools Ltd 


ubes, pipes, couplings, seals 

Birmingham Battery & Metal. Co Ltd, 
The Cover 3 

British Ermeto Corp Ltd A60 

Kirk & Co (Tubes) Ltd 

Serck Radiators Ltd 

Serck Tubes Ltd 

Teddington Aircraft Controls Ltd 

Ti Nuclear Engineering Ltd 


the following editorial pages 370-372 


Note that no stamp is needed in United Kingdom 





Tuck tn this end 


This service is designed to give you 
advice or fuller information on any 
subject, or service mentioned in this 
issue—whether in the editorial text 
or in an advertisement—free of 


charge 


Fold Here 


i [Ulett -+- 0 a le) "1-1 @ 


FREE ENQUIRY SERVICE 
and 


SUBSCRIPTION SERVICE 


‘ 





Postage 

will be 

paid by 
Nuclear Power 














Business Reply Folder Licence WD 1823 





Nuclear Power, 
3 Percy Street, 
London, W1 


England 


No Postage 
stamp 
necessary 
if posted in 
Great Britain 
or Northern 
Ireland 





Fold Here 
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Do you see 
NUCLEAR POWER 


regularly ? 


Through your not seeing even one monthly 
issue you may have missed something really 
important in the constantly changing nuclear 
picture 

You can be sure of receiving Nuclear Power 
regularly every month by simply completing 


this coupon 


Please enter me as a subscriber to Nuclear Power for 
one year : 

United Kingdom £2..2.0 +10s postage 
Other Countries a..3.% 

USA and Canada $8.00 +50c postage 
starting with the 


0 and invoice me later 


O subscription enclosed 
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Fittings 
encircle the 
World 


Our flanges, pipework and 
malleable fittings are in 
use all over the Globe. 


FEL IBIS & CO. (TUBES) LTD. 


74/82 PARADISE STREET whe heures 


of 


iy LONDON, S.E.16. Bermondsey 3156/7/8 = 
S Pa also at WALSALL MANCHESTER. PONTYCLUN inst. 
YA IS BUY BRITISH—BUY KIRKS 




















CENTRIFUGAL CASTINGS 
made to measure 


New techniques enable us to 
supply single or bi-metal cent- 
rifugally cast tubes of much 
greater length than hitherto— 
in all types of steel, including 
corrosion and_heat-resisting 


alloys. 


(Also supplied in short lengths to suit your machining capacity) 


for all types of rollers 


Write for details to: 


Sheepbridge Alloy Castings Ltd. (One of the Sheepbridge Engineering Group) Sutton-in-Ashfield, Notts. Telephone : Sutton-in-Ashfield 590 
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We specialise in fabricating hori- 
zontal or vertical air receivers to 
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customers’ specifications, and pride 
ourselves on the attention paid to 
constructional details which ensure trouble-free service 
for the finished product. 


The vertical air receiver illustrated right was designed 
for a working pressure of 150-Ibs. per sq. in. 


TEL: TIPTON 1266 





SERVICE; 


W.G. ALLEN & SONS (TIPTON) LTD. P.O. BOX 4, TIPTON, STAFFS 






















Twenty years’ service under 
really severe marine atmos- 
pheric conditions has no appre- 
ciable effect on the mechanical 
efficiency of a Vokes Genspring 
Constant Support Hanger — 
boo - this was established in a test 
recently carried out by an independent research laboratory. 
Using the A.R.E. salt droplet test (BSS. 1391.1952), this ten-week 
test was designed to represent 20 years of service exposure. 
Corrosion of the Vokes Genspring Hanger was negligible, even 
under the severe conditions found near the sea coast, and effi- 
ciency checks before and after corrosion tests indicated less 
than 1°, increase in maximum deviation at any position of the 
travel. Specified for the first three Nuclear Reactor Power 
Stations (all situated near the sea), Vokes Genspring W3 and W4 





Typical examples of Allen’s Fabrication Service : Low Pressure Welded Piping for Exhaus 
Steam, Gases, Water, etc. Pipes and Ducts for Super Power Station Boiler Plant ; Hoppers ; Casings ; 
Tanks ; Flat Platework ; Manipulated Plate work of all kinds ; Bed Plates and Frames for Machines, etc. 


Vokes Genspring Support Hangers in 
searching corrosion test 





Constant Support Hangers have 
already proved their efficiency. 
These tests confirm that they 
will continue to give trouble-free 
service for many years to come, 
even in highly corrosive salt- 
laden atmospheres. Copies of 
the full test report are available 
on request. 


nese nein 








If you have a pipe suspension prob- 
lem please write for advice or 
literature. Thetwo Vokes Genspring 
catalogues give full details of the 
different types of Support Hangers, 
both Constant and Variable. 


Vokes Genspring 


SUSPENSION SYSTEMS 


DEPT. W/55- VOKES GENSPRING LTD - GUILDFORD - SURREY 
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are publications 

















a problem? 





4 RWI K T E Cc H a ICA L act as professional consultants to the 


engineering industry in all matters concerned with technical publications. 
Every facility is available for the authorship and illustration needed by 
organisations engaged in the manufacture of mechanical and electronic 
equipment. 





MANUALS + LEAFLETS -:> DATA SHEETS =: FILM STRIPS’ - DISPLAYS + ILLUSTRATION + PHOTOGRAPHY 


IRWIN TECHNICAL LIMITED : 8 BREAMS BUILDINGS : LONDON E.C.4 


Contractors to H.M. Government ELECTRONICS DIVISION: 6 WARWICK COURT Telephone: Holborn 4234-5-6 
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ARKER elm mine 
DOORS 





STABILAG 
ELECTRIC 
HEATING 

MANTLES 


WITH FLAT LATHS 





Foraccuratecontrols in distillation and fractionation 


j operations, for high temperature work, and in con- 
y Barker Steel Rolling Doors gain considerable strength from their flat lath cerns where steam or other heating medium are not 
3 design, the endlocks on alternate laths making the door secure and rigid. available Stabilag Electric Heating Mantles are 


The flat laths are of steel, and are identical, replaceable or interchangeable 


’ in case of damage. They are rugged, neat — prime painted, sherardized or the complete answer. 


galvanised as required ind can be fitted to the widest openings Installation costs with Stabilag Mantles are negli- 
gible; also they have the great advantage of multi- 

ALSO AVAILABLE WITH CONVENTIONAL CURVED LATHS zone heating which is arranged by tiers of circular 
; elements operating independently and thereby giving 

Write for fully informative literature to Dept. A7 heat exactly where it is required. Construction of 


these, as of all Stabilag products, is of the very high- 
JOHN BARKER & SONS (ENGINEERS) LTD. est quality. Send for literature and full details to :— 
< Street, Amcoats. Manchester 4. er COLIvhurst 2018 THE STABILAG co. LTD. (Dept. A8) 


Beacon Works, Strawberry Vale, Twickenham Tel: POPesgrove 0794 
— Mark Road, Hemel Hempstead, Herts. Phone: BOXmoor 4481 
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TEMPERATURE 


Single or Dual Pen. 
Fixed or Portable Models. 


TEMPERATURE 


Indicating and Non-Indicating 
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ototherm 


MERCURY-IN-STEEL 
TEMPERATURE INSTRUMENTS 


Ensure accuracy and long trouble free life. 


DIAL THERMOMETERS 
for Industrial purposes. 


DIAL THERMOMETERS 
for Diesel engine use. 


INDICATOR CONTROL 
THERMOMETERS 
with Electric Contact Head. 


MAX. or MIN. 
INDICATORS. 





RECORDERS 


CONTROLLERS 





Also a full range of BI-METAL and VAPOUR PRESSURE 


Temperature Instruments. 
Write for details 


THE BRITISH ROTOTHERM CO. LTD. 


Merton Abbey, London, S.W.19. __ Telephone: LIBerty 7661 
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Fabricated by 





... the bodies for twelve 


60" Tansphere Valves 
being supplied by 
Hopkinsons Ltd for 
Bradwell-on- Sea 


Nuclear Power Station 


YARROW & CO. LTD 


SCOTSTOUN, GLASGOW, W4 


SCOTLAND 
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FANS 


AND ALLIED 
EQUIPMENT 
FOR EVERY 
INDUSTRIAL 
NEED 
ASSOCIATED 
WITH 

HEAT & AIR 
TREATMENT 


NUCLEAR POWER RESEARCH 


TOR-COUPLEL ‘CENTRIFUGA Let us have details of your 
t naN r Power R specific requirements, our 
raph through the Technical Staff will be glad 

to assist you. 


With your enquiry, please ask for our Publication 
No. 183; it gives a general index to the wide range 
of products we make. 


THE STANDARD & POCHIN BROS. LTD. 


Dept. N.P. EVINGTON VALLEY ROAD, LEICESTER 


Telephone 36114 (2 lines) 
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STEEL FABRICATING 


AND 


MACHINING SPECIALISTS 


LLOYD'S CLASS Il FUSION WELDED VESSELS 
CONTRACT GUILLOTINING—96” = 3” 
HYDRAULIC FORMING & BENDING—150 TONS 
PLATE ROLLING—120” x 3” 

PROFILE CUTTING UP TO 6” THICK 
ARC & GAS WELDING 
® 
MACHINING CAPACITY 
UP TO 86” DIAMETER & 144” LENGTH 
& 


OIL, WATER & ACID STORAGE TANKS 
Ex-Works & Fabricated on Site 


EXPERIMENTAL & RESEARCH CHAMBERS 
VACUUM VESSELS, PROCESSING & STORAGE 
TANKS, DUCTING, PIPEWORK 
CHIMNEYS, HANDLING EQUIPMENT 
HEAT EXCHANGERS & STRUCTURES 


e 
Enquiries invited 


CEIDE 





G N EMPIRE WORKS 
163 CLARENCE STREET 
KINGSTON-UPON-THAMES 


Phone Kingston 6820 & 6272 
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THE DAVISON VAGUMETER 


DAVISON & CO. (HEXHAM) LTD. 


HEXHAM - ON - TYNE 


Telegrams 


A Mercury Column Vacuum Gauge 
for accurately registering the absolute 
pressure inside a Steam Condenser 





* Installed by The United Kingdom Atomic Energy 
Authority in Calder Hall. 


* In many Central Electricity Generating Board 
Stations and in others throughout the world. 


* Also in Turbine-driven Steamships. 


(ENGINEERS) 
ENGLAND 


“* Davison, Hexham.” Telephone: Hexham 7 





—< =a AAT cememteaaa 
AN AUTHENTICATED FIGURE! 


Characteristic 
advantages : 


FRASER & FRASER LTD 
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High efficiency 
Economical fuel 
consumption 
Unusually comp2ct 
in design 
Adaptable for 
conventional or 
waste fuels 

Easy access for 
maintenance 


., 





Bromley-by-Bow, London, E.3 


Telephone : ADVance 3266 (4 lines) 


Telograms 


Pressure, Easphone, London 


« 
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Write 


r telephone 


© accurate 
particle size 
analysis 


Simply vibrating or shaking test 
sieves by hand is not enough for 
an accurate sieve analysis of the 
particle size range of a material. 


ma) 


“e Npenet | mes oie 


ips 


Vibration alone tends to aggregate 
rather than segregate particles, and 
shaking test sieves by hand is 
tedious and obviously inefficient. 


The Inclyno Test Sieve Shaker, with 
a double movement that gyrates 
and jolts the test material around 
the entire surface area of the mesh 
of each test sieve, ensures perfect 
segregation of the various particle 
sizes in the shortest possible time. 


The Inclyno Test Sieve Shaker is 
an essential unit for all labora- 
tories and is standard equipment 
for sieve analyses in many govern- 
ment laboratories, nationalized in- 
dustries and industry in general. 


Operated by fractional h.p. motor and supplied complete with automatic 
time switch covering test periods up to 60 minutes. Three models 
available for all sizes of standard test sieves 


INCLYNO 





TEST SIEVE SHAKER 


THE PASCALL ENGINEERING CO LTD 


Crawley 25166 for 


List IN 3203 


GATWICK ROAD + CRAWLEY SUSSEX 





NUCLEAR POWER August 


1958 
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POST OFFICE TYPE 
3,000 and 600 RELAYS 


Specialists in tropical and Services jungle finish. 
Guaranteed to full A.I.D. and I.E.M.E. standards. 
Prompt Deliveries. Prototypes 7 to 10 days. 

Post Office approved. All relays guaranteed made in our own works 


P.T.F.E. insulation now available. 





Manufacturers to H.M. Government Departments and leading Contractors 
L. E. SIMMONDS LIMITED, 5 BYRON ROAD, HARROW, MIDDX. 
TELEPHONE: HARROW 7797 9 TELEGRAMS: SIMRELAY HARROW 


A71 


CLASSIFIED ADVERTISEMENTS 


SITUATIONS VACANT 








RATES Classified advertisements are charged at 4s. per line. Semi-display setting £2 per 
single-column inch. 5°, is allowed to trade advertisers for 6 insertions. 10°, for 12 . ’ ‘ 
consecutive insertions. Box numbers will be charged Is. extra. PLESSEY NUCLEONICS 
PRESS DAY Advertisements must be received not later than August |4 for September issue 


BOX REPLIES NUCLEAR POWER, 3 Percy Street, London, WI 


SITUATIONS VACANT 
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BOROUGH 
POLYTECHNIC 
Borough Road, S.E.| 
Department of Electrical 
Engineering and Physics 


COURSES IN NUCLEAR 
TECHNOLOGY 


Lecture Courses 


Courses of evening lectures by 


| 
| 





SITUATIONS VACANT 





UNITED KINGDOM 
ATOMIC ENERGY 
AUTHORITY 


(INDUSTRIAL GROUP) 
is seeking 


ENGINEERS, 


CHEMICAL ENGINEERS 


or 


LTD., NORTHAMPTON 
PROJECT LEADERS 


Plessey Nucleonics Ltd have 
vacancies for a number of 
PHYSICISTS to work as pro- 
ject leaders in the develop- 
ment of applications of 
nuclear physics. Applicants 
should have a good academic 
background and at least five 
years experience in research 
or development, and should 
be capable of taking com- 
plete charge of project and 
co-ordinating the activities of 
junior staff and associated 


specialist lecturers from groups. Experience in_ the 

UKAEA, Industry and Col- PHYSICISTS field of nuclear physics 

—. ine io valieess cor walning os would be an asset and some 

REACTOR engineering background is 

) ) desirable together with the 
NUCLEAR POWER TECHNOLOGISTS g 


Twenty-four lectures commenc- 
ing October 9, 1958, covering 
basic Nuclear Physics, Reactor 
Theory, and Reactor Techno- 
logy. 


NUCLEONIC CIRCUITRY 
Ten lectures commencing Octo- 


ber 8, 1958, covering circuits 
used in nuclear techniques. 


NUCLEAR PARTICLE 


Applicants should be at least 
26 years of age and possess a 
good University degree, or be 
Corporate Members of a Senior 
Engineering Institution. Indus- 
trial experience is desirable, but 


not essential. 


Successful candidates will 


attached initially to the Indus- 


ability to correlate theoretical 
and experimental _ studies. 
Attractive salaries and work- 
ing conditions offered and 
the post offers considerable 
scope for advancement. 
Applications to The Person- 
nel Manager, Plessey Nucle- 
onics Ltd, Weedon Road, 
Northampton. 


TECHNIQUES trial Group Headquarters 
Fift —- : Risley, Lancashire, and will 
een lectures commencing ‘ ; : wad ' 
January 14, 1959, covering undergo a two-year period of JUNIOR PHYSICISTS 
Nuclear Instruments, Nuclear training at various atomic 


Techniques and Radio-isotope 
Applications in Industry and 
Medicine. 


LABORATORY COURSES 
Nucleonic Techniques and 
Measurements 


PART-TIME COURSE held on 
Friday afternoons and evenings 
commencing October 10, 1958, 
or on Tuesday mornings and 
afternoons commencing October 
8, 1958. Courses comprise lab- 
oratory work with supporting 
lectures on the properties of 
nuclear radiation, nuclear tech- 
niques and radio-isotope mea- 
surement and applications. 
FULL-TIME COURSE of two 
months’ duration on the same 
subject commence on October 
13, 1958, and April 6, 1959. 
Leaflets giving further details of 
the above courses can be ob- 
tained from:— 

The Secretary, 
Borough Polytechnic, 
Borough Road, 
London, S.E.1. 





energy 


cal Teams. 


The reactor stations concerned 
are at Calder Hall, Cumber- 
land, and Chapelcross, Dum- 


friesshire. 


Salaries assessed according 


qualifications and experience in 
the scale £1,300—£2,080 p.a. 

Contributory Pension Scheme. 
Housing or assistance towards 
legal expenses on house pur- 


chase may be available. 


Send postcard for application 
form, quoting reference 2476, to 
Recruitment Officer, U.K.A.E.A., 
[.G., H.Q., Risley, Warrington, 


Lancashire. 


Closing date July 28, 1958 


establishments. _ Ulti- 
mately they will be expected to 
take up appointments at reactor 
stations either in a managerial 
capacity on the plants or as 
members of the Works’ Techni- 





Applications are invited for 
a number of posts in the de- 
velopment laboratory of this 
Company. Successful candi- 
dates would work as mem- 
bers of a team engaged in 
the application of the tech- 
niques of nuclear physics to 
a wide range of problems. A 
degree in physics is necessary 
and one or two years experi- 
ence of research or develop- 
ment work in similar fields 
would be an advantage. The 
company offers attractive 
salaries and working condi- 
tions and the positions will 
provide ample scope for ad- 
vancement in this rapidly ex- 
panding industry. Applica- 
tions to The Personnel Man- 
ager, Plessey Nucleonics Ltd, 
Weedon Road, Northampton. 
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SITUATIONS VACANT 


SITUATIONS VACANT 





LABORATORY 
TECHNICIAN 


A laboratory technician is 
required to work in a team 
engaged on the development 
of radiation detectors of all 
types for the nuclear energy 
industry. Experience in this 
field would be an advantage 
but is not essential. A know- 
ledge of light engineering and 
general physics laboratory 
practice including high 
vacuum techniques is desir- 
able. The position will involve 
the construction and evalua- 
tion of new types of detector 
and the development of new 
techniques of construction. 
The minimum qualification 
for the above post is H.N.C., 
but a more junior post is 
also available. Applications 
should be made in writing to 
the Personnel Department, 
Plessey Nucleonics Limited, 
Weedon Road, Northampton. 





Commonwealth of Australia 
AUSTRALIAN ATOMIC 
ENERGY COMMISSION 


APPLICATIONS are invited for 
Research Officer and Experi- 
mental Officer positions in the 
Research Establishment of the 
Australian Atomic Energy 
Commission at Lucas Heights 
near Sydney, New South Wales, 
as follows:— 
CHEMICAL ENGINEERS 
Two Research Officers; six Ex- 
perimental Officers, Grades I. 
Il and III. 
METALLURGISTS 
One Research Officer; one Ex- 
een Officer, Grade II or 
I. 





REACTOR PHYSICISTS 
Two Research Officers. 


ISOTOPE PHYSICIST OR 
CHEMIST 

One Experimental Officer, 
Grade I or II. 


TECHNICAL PHYSICIST 
(ELECTRONICS) 

One Research Officer; one Ex- 
~ cca Officer, Grade II or 


CHEMISTS (ANALYTICAL 
GROUP) 

Four Experimental Officers, 
Grades I, II and III. 


CHEMISTS (PROCESSING 
GROUP) 

Two Experimental Officers, 
Grades I and III. 


CHEMIST (MATERIALS) 
One Experimental Officer, 
Grade II. 


For RESEARCH OFFICERS 
the salary range is £A1,326— 
1951 and the required basic 
qualification is a first or second 
class honours degree. The actual 
salary on appointment will de- 
pend on qualifications and ex- 
perience. 


For EXPERIMENTAL OFFI- 
CERS the salary ranges are: 
Grade I £A966—1416; Grade 
If £A1,416—1686; Grade III 
£A1,786—2.006. The required 
basic qualification is a univer- 
sity degree or a technical col- 
lege diploma; applicants for 
Grade II posts should have at 
least five years, and for Grade 
III at least ten years laboratory 
experience, 

Further details of these appointments 
may be obtained from:— 


The AAEC Liaison Officer, 
Australia House, 
Strand, London, WC2, 


and applications should reach the Liaison 
Office not later than Wednesday, Sep- 
tember 3, 1958. Applications must in- 
clude full name, date and place of birth, 
nationality, marital status, present position 
and salary, qualifications, experience, par- 
ticulars of publications, addresses of at 
least two referees and the date on which 
duty could commence, It is expected that 
suitable applicants will be interviewed 
during the period September 24—30. 





WELTON ROSSER LIMITED 
have interesting vacancies on 
several projects in the USA and 
Canada for which they have 
been retained as consultants 


PHYSICISTS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
ELECTRONIC ENGINEERS 
with advanced design experi- 
ence are invited to write for 
application form to:— 
WELTON ROSSER LTD. 
12 Duke Street, St. James’s 
London, SWI. 





SUB-CONTRACTING 





FLECTROPOLISHING—specialists in 

electro-polishing of all sizes of stain- 
less steel fabrications at greatly reduced 
cost compared with mechanical polishing. 
Fully approved for Atomic Energy work. 
Electropol Processing Ltd., Trading 
Estate, Farnham, Surrey. 





METAL SPINNINGS to requirements. 
AID approved. Martin-Golod Ltd, May- 
bury Gardens, NW10. WILlesden 3888. 





MODELS 





MODELS for planning 
MODELS for prestige 
MODELS for instruction 
MODELS for experimenting 
MODELS can save wear and 
tear amongst personnel and 
thousands of pounds worth of 

time and material. 


MODELS can be an invaluable 
aid to sales staff. 


RICHARD DENDY & ASSO- 
CIATES of 4, 5 & 6 Seaton 
Place, Hampstead Road, Lon- 
don N.W.1. EUSton 7617 are 
makers of fine MODELS and 
invite your enquiries. 
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STAINLESS TUBES & FLANGES 


We offer in approved grades of Stainless Steel 


FLANGES MACHINED TO B.S. TABLES OR TO SPECIAL SIZES 
SOLID DRAWN TUBES—FABRICATED PIPES 

ROUND and HEXAGON BAR 

PROFILES CUT TO ANY THICKNESS OR SIZE 

CASTINGS TO CUSTOMERS SPECIFICATION 


Keen Prices — Prompt Delivery 


2 > >t OF 


Send enquiries to Dept. N.P. 
STAINLESS STEEL PROFILE CUTTERS LTD. 
Farfac Works, Kings Grove, MAIDENHEAD. ‘phone 1522/23. 
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Where strength and the passage of 
maximum light & ventilation 
is required... 


- OVALOCK is the ideal flooring 


The design of ““OVALOCK”" ensures tt 
loads, either concentrated or distrit 
ted, can be Carried with an ample fact 
of safety, and what is more, it can be 
and worked around obstacles without | 
any of these advantages. 

A positive non-slip surface is assured 
the traverse members being just pr 














_ 
nta ANZ: nv 
apn Tape" - and \ 
prilling  curfa 


r . of the longitudinal members and t 
reles> ’ E melling right angle construction thus forn 
Cen nt cove makes dirt collection impossible. O 
ding: na S$ 100,000 square feet of ‘* OVALOCK "* fi 
Gri ing a ices ing has already been installed at 
arden ing 0 epart- Portishead Generating Station. 
Case na oraw ental D ? The fully qualified drawing office staff at Gardiner 


of Bristol will be pleased to answer any questi 
on design and installation — prompt attention | 
assured and full details will be sent on request 


- Design f \— Experim® 
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SCREW MACHINE PRODUCTS LTD. 7) G A R D IN E R 


Wooburn Green, Nr. High Wycombe, Bucks. Gardiner, Sons & Co. Ltd., Midland Works, Willway Street, St. Philip's, Bristol 2 
Telephone ‘ Bourne End i i " and 8 William IV Street, Strand, London W.C. 
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“x BATALBRA’ 
TUBES 


x*°BATNAVAL? 
PLATES 
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AUXILIARIES 





A major supplier for — 


CALDER HALL B 
CHAPELCROSS 
ast BRADWELL 


with hundreds of tons of 


‘BATALBRA’ TUBES 


and a considerable tonnage cf 


‘BATNAVAL’ PLATES 


The BIRMINGHAM BATTERY Oro Conary 


ame | and METAL CO LTD of | 


mted bs SELLY OAK BIRMINGHAM 29 Enterprise 
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C.E.G.B. Berkeley Nuclear Power Station, being built by 
1.44.-John Thompson Nuclear Energy Company Ltd. 


HEAT EXCHANGERS, BERKELEY 


The sixteen large heat exchanger (or * boiler’) vessels for Berkeley Nuclear 
Power Station are now being erected on site by John Thompson. 


The vessels 70 ft. long, 17 ft. 6 in. in diameter and weighing 133 tons, are 
transported on two bogies from the Berkeley site boiler shop, where fabrication 
is completed, to their positions adjoining the reactor houses. 


Manufacture and installation of these heat-exchanger vessels by John 
Thompson is so arranged to eliminate the transportation of excessive loads from 
the works at Wolverhampton and yet to reduce to a minimum the amount of work 
to be done on site. This is achieved by manufacture of the vessel in sections at the 
home works and then welding-up sections to form complete vessels in a site boiler- 
shop specially erected at Berkeley. The site boilershop accommodates four vessels 
ata time. 


JOHN THOMPSON WATER TUBE BOILERS LTD WOLVERHAMPTON 








